eos 
GOVERNMENT OF ORISSA 


FOREST PLANTATION 
MANUAL 


1977 


FOREST DEPARTMENT, ORISSA, CUTTACK 


Digitized by srujanika@gmail.com 


PREFACE 


Plantation is an important part of forestry practice. 
Plantations in Orissa started in the later part of the nine- 
teenth century (Bechanda-Begra, Teak, 1876) and have continu- 
ed since then. Large areas have been planted under Teak, 
Casuarina, Eucalyptus, Acacia auriculiformis, Gamhar, Cashew, 
quite successfully. The pace and volume of these plantations 
have increased considerably in the recent years. Plantations 
will continue t5 be one of the main activities of the State 
Forest Department. It is, therefore, necessary tnat uniform 
guidelines are laid down for the officers engaged in such 
activities. 


This manual will riot replace the various treaties 
written on artificial regeneration of forest species or sub- 
jects connected thereto. This is a compilation of only the 
salient points to be kept in mind while embarking on refores- 
tation or afforestation works and to be used as a general , 
ready guide by the field officer. For finer details, parti- 
cularly in. respect of non-indegenous or exotic species, 
or various problems encountered while dealing with a parti- 
cular species or a particular site, the forester should 
refer to more comprehensive publications on the subject 
concerned. 


Fifty percent of success of plantations depends on rais- 
ing of suitable planting stock. Therefore, ‘ ‘Seeds’? and 
‘ ‘Nurseries’? have been dealt with at great length. 


Proper planning and correct budgetting are also essential 
for success of plantations.’ It is also essential that 
correct records of all operations including dates and cost 
of all such operations are maintained carefully to judge the 
results obtained and adopt corrective measures where 
necessary. Emphasis has been laid on these aspects also and 
a separate chapter has been devoted to each. 


Notes on plantation techniques generally followed for 
various species planted in our State incorporating the 
techniques which the Silviculturist, Orissa has found to 
work well have been appended to this manual. Research on 
improving the existing planting techniques and reducing the 
cost of plantation are continuing. These notes, therefore, 
require frequent revision in tonsultation with the Silvi- 
culturist. 


S. S. DAS, I. F. Ss. 
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45. The pulp of the pulpy fruits shall be rem wed. If this is not done the 
germination per cent will drop. After the pulp is removed the seed shall bz dried 
under shade. The fruits obtained from deciduous forests, however, may be dried 
in the open under the sun. ” 


46. The dried seeds shall be cleaned nf all foreign material such as fragments 
of fruit and cones, husks, empty or unsound seed, particul irly when the seed is 
swept off the ground. Water separation follywed by re-drying is a simple and 
useful method. When immcrsed in water the vegetable debris and immature 
seeds float on the water whereas the sound seed along with imincral impurities 
sink to the bottom. 


47. As soon as a local seed is collecicd at least the germination per cent shall 
be checked so that correction in the estimates of seed can be made while seed 
colloction is still going on. 


48. If sufficient seed is not available from reliable sources in the State, good Seed from outside 

quality seeds may be obtained from sources outside the State. But in al! such sourees. 

cases careful enquity should be made regarding the orgin of the seeds. Seeds of 

notoriously bad orgin shall not be obtained. In all cases of procurement of seed 

from outside sources the seed certificate prescribed by the F. R. I., Dehradun 

(F.R.1. Form No. 199), reproduced as Appendix VII, shal! be insisted upon. 

This certificate shall also be furoished ‘for all seeds collected inside the State, 

particularly if the seeds are collected by an agency other than the one which uses 

them. 


49. Some seeds germinate before they fall (e.g. mangroves. like Bani, Seed Storage 
Keruan) and others only after long storage i. €. after the period of dormancy 
e. g. Teak, haland, bahada, mahogany and most leguminous sreds. Again every 
year is not a good seed year. Therefore, it is essential that large quantities of 
seeds are collected and stored properly so that these seeds can be used in 
following years. Adequate arrangements for storage are, therefore, advantageous. 
Each Range engaged in plantation work shall have at least one seed store, which 
may be a long cool, well ventilated room with shelves in tiers where seed can be 
stored in eartben pot (Casuarina), tins (Eucalyptus and other minute seeds) or 
sacks (Teak and other medium or large seeds). The floor shall be cemented and 
damp proof. The whole area shall be kept scropulously clean. Rats and squir- 
rels shall be kept out by providing wire nettings at all openings. Containers of 
minute sceds shall be sealed properly. All seeds shall be dried and cleaned— 
throughly before being stored. The seeds may be treated with insecticides or 
fungicides as necessary. 


50. The success of a sowing of the seed either in the field or in the nursery 
depends on prompt and even germination. Whereas most seeds may—prcsent no 
problem in this regard, woody fruits like those of Teak and seeds of most legumi- 
nous species which have hard testa will require pretreatment before sowing. The 
seed trcatment which may be sufficient for each species is indicated in 
Appendix VI. 
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10 
CHAPTER ¥ 
NURSERIES 


51. Success of plantations depend to a very large extent on good planting 
stock. which in turn can be raised only if nursery work is properly organised. 
This work shall. therefore, be carried out with utmost care. 


§2. Nurseries are of two kinds, i.e.. (a) temporary and (b) permanent. Tem- 
porary nurseries can either be ‘rab’ nurseries or those containing beds. 


53. Rab nurseries shall be laid for Teak if well trained Staff are deficient and 
plenty of seeds are available. These shall be laid within the plantation area which 
originally contained a forcst cover and where soil is fairly deep and light. 
Grassy blanks shall be scrupolously avoided. The site shall have good burn and 
three repeated plougbings to produce a thorough soil working to a depth of atleast 
25 cms. One hectare of rab nursery shall be laid for every 40 hectares of planta- 
tion. 


54. Temporary nurseries with regular bed can also be established either in- 
side or close to the planting area. Stumps and/or potted transplants can be raised 
in these nurseries. The same principles as for rab nurseries shall be followed as 
far as possible. The site shall be close to a perennial water source. It shall be as 
far as possible on flat ground. All other prescriptions for permanent nurseries 
shall apply mutatis mutandis to these nurseries also. Where potted transplants 
are used for plantation the planting stock, shall be raised in temporary nurseries 
established according to the above principles except where large mechanised nur- 
series with full equipments for easy transport of seedlings arc established. 


55. Permanent nurseries shall be established where large supplies of planting 
stock are wanted annually, provided communications are good for getting the 
stock quickly to the planting site and it is not convenient to lay out rab or tem- 
porary nurseries. 


56. A permanent nursery shall be tocated as centrally for the plantation areas 
as a good Site is available. It should, preferably be near a range or atleast a 
Forester’s headquarters. The soil should be light deep and well drained. If it is 
necessary to locate a nursery on a bill side, a moderate slope preferably on the 
northerly aspect shall be chosen. A permanent nursery shall be close to a per- 
manent water source. Jf a natural source is not available wells shall be dug so as 
to supply sufficient water during the dry weather. Newly cleared forest land shall 
be chosen for this purpose. The nurseries shall be sited neither on natural blanks 
in the forest nor on areas which are likely to get waterlogged. 


57. The site shall be cleaned in the winter and thorough] nt i 
April/May. The whole site shoutd be thoroughly ploughed or 4 depth o 
45 cms. and all stumps, roots, deeper grass roots and stones removed. It is 
advisable to complete this work at the end of the rainly season when the soil is 
soft and the area kept fallow till the following season. But the site also can be 
used during the same season. In that case removal of stumps, roots, stones, etc 
ଓ by co May. Terracing where necessary on bill 
sides shall also be complete y the above date. Clods and 
broken and the whole area smoothed. 905 ni Jumps: Shall hak be 


, S58. (a) Stump nursery—A fully stocked standard bed 122m. x 12m. (40' × 4) 
in size can yield sufficient planting stock for 0°4 hectare (1 acre). The total 
number of beds that should be laid out in the nursery for the area planned to be 
planted shall be calculated in this manner. Ten per cent more beds shall be added 
as reserve against failures in the beds and for providing stock for replacement of 
casualties. There shall be space for double the number of the beds required for 


annual plantation as calculated above so that the nursery work is started on 
time in the following year. 


(b) Pot nurseries—Potted plants arran 
dimensions of 12-2m.x 12m. (40’ x 4’) 
standard spacement of 2°6m. Xx? 
nursery, if any, and replacement 


ged in a nursery bed of standard 
shall suffice to plant one hectare with 
‘Cm. This also takes care of failures in the 
of casualities (unless there is great variation 
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in the annual plantation area). Therc shall be sufficient extra space for laying 
out seed-beds and shifting of potted plants and following. “Space for about 
30 per cent more beds than those necessary for pots will be sufficient. 


59. After estimating the total number of beds necessary the area which 
will accommodate the above beds shall be computed. Each permanent nurscry 
shail Lave paths for free movement and sufficient space for mali shed, tool 
shed, seed store, seed treatment yard, well, compost pits, yard for keeping 
Sand, manure, imported soil, etc. In 1 properly laid out nursery with provision 
of space for all the above items, there will be 250 to 300 standard nursery 
beds per hectare of nursery space. A convenient size of a permanent nursery 
is 4 hectares. Smaller or larger nurseries are, however, not ruled eut. Ordi- 
narily, it shall not be less than 2 hectares. 


60. The nursery shall be rectangular or square in shape, except on the Lay out 

rare occasions when it is located on hill slopes. It shall have well laid out 
beds in blocks of equal size Separated by permanent Paths. The main paths 
along the fence and the two central ones shall be 2m. to 3m. wide according 
to the size of the nursery. The other paths in between beds shall be 0°5m. 
wide for free movement around the beds for weeding, watering, etc. The beds, 
as far as possible, shall be laid out with their length east to west. A model 
lay out is at Plate 1. 


61. In dry areas and in coastal sand seed beds shall be sunken below 
the level of the paths. Seed beds in moist localities and beds intended to 
produce stumps shall be raised 15Cm. to 22Cm. aboye ground !fevel. 


62. Nursery soil shall be prepared very carefully as success of the nursery Soil Preparation 
depends largely on this work. This soil shall be a mixture of earth, washed 
river sand and manure in the proportion of 6 : 3:1. Another good soil 
mixture for the nurseries is that of screened local Soil, some charcoal, wood 
ash and organic manure. If the local soil is heavy a liberal top dressing of 
washed river sand shall be given. 


63. The best manure is leaf mould collected early in the cold weather and 
stored under shelter after shifting. Mature farm yard manure or compost will 
do as well. Sufficient quantities of cowdung shall be collected, heaped in a 
place assigned to it in the nursery and allowed to rot for about a year before 
being used. Undecomposed cowdung shall not be used as it attracts termites 
and other insects into the nursery. The manure when used should be free of 
grubs, white ants, etc. 


64. Compost also takes about a year to mature. Therefore, pits shall be 
filled as quickly as those are emptied of nature compost for use in the 


nursery of the current year. This work is best done in winter. i 


65. Organic manure in required quantities shall be mixed thoroughly with 
the top soil. On rare occasions when no organic manure is available mineral 
fertilizers may be used but before using these fertilizers the dosage to be used 
for various species shall be carcfully determined as small stedling of some 
species like Eucalyptus are susceptible to heavy dozes of inorganic manure. 
Best results are obtained by spraying a dilute solution of a nitrogenous ferti- 
lizer like urea after the seedlings are a few week old. 


66. As has already been said the nursery beds shall lie with their long side Nursery beds 
from east to west. The surface of the beds shall be flat or slightly convex 
but never concave. The edges of raised beds shall be protected from crumbling 
or erodiog during rains by supporting them by flattened bamboos, brush wood, 
sawn offcuts or Whatever cheap material is readily available for the purpose, 
as otherwise the effective area of the beds will decrease considerably and the 
expected number of seedlings will not be available. 

Li 

67. In case of Pines and Casuarina, the nursery beds or small seedlings 
shall be inoculed by appropriate mycurrhyza or symbiotic bacteria. This can 
be done by obtaining soil from old plantations of the species in question and 
mixing it with the soil jn the nursery bed or by planting a line of large 
seedlings in the middle of the bed (in case of Pine). 
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68. The quantity of sted to bc sown per bed can be roughly estimated by 
using the following formula:— 
AxD 
W= - —— XxX 100 
PxN 
where W = Weight of seed required in gms. 
A=aArea of bed in sq. cm. 
D= No. of plants required pet sq.m. 
P=Plant per cent of seeds 
N=Number of seeds per gm. 


Some margin shall be provided for errors in plant per cent, sced weight, etc, 
when in doubt sow more. 


Time of sowing 69. The month in which seeds of more important and typical species shall 
be sown has been indicated in Appendix VIIl. For other seeds detailed Silvicul- 
tural notes in Appendix V may be referred to. Most sceds of species where 
potted plants are used for planting are sown between January to March and 
those where stumps are, required, during previous May-June. When sowing 
is done in hot weather the top layer of the seed bed shal! be thoroughly soaked 
before sowing is carried out and surface soil kept as uniformly moist as 
possible till germination starts. 


Method of sowing 70. Large seeds (e.g. teak) shall be sown individually in drills running 
across the width of the bed. Drills are conveniently laid by pressing down a 
“drilling board” on the prepared bed. This is a board of the width of the 
bed and of a convenient length to marh out say 6 drills. battens of the required 
width. thickress and shape being nailed to the lower side at the required 
spacing. Sketch map of a board is at Plate-I1. Each permanent nursery 
shall be equipped with a few such (savy three) drilling boards- The drills are 
evenly spaced, the space depending on the species. For teak it should be 10 
cm. to 15 cm. 


71. Small seed may be drill sown in the above manner or broadcast over 
the seed beds. The latter procedure mav be followed in cases where seedlings 
are to be pricked out into pots as in the case of Casuarina ard Eucalyptus. 


Pregermination 72. Where germination is irregu]ar pregerminated seeds Shall be drilled 
into the seed heds. This is possible in large sized seeds or fruits (teak). These 
are almost invariably treated before <owing. Jn such cases it is advantageous 
to sow the seed as it sprouts after treatment. This will ensure full and even 
stocking of beds. This is unnecessary in case of seeds not requiring presowing 


treatment. 

Covering the seed 73. Seeds sown shall be covered to a proper depth. Thi< may be done by 
raking over the soil in case of large seeds. Tn case of small seeds the seeds 
shall be covered thinly by shifting sand. fine sub-soil or leaf mould. The 
depth of the cover shall be equal to the minimum diameter of the seed or 
fruit (teak). Some ceeds like Cashew. Khair, etc. are better sown directly 
into the containor, without resorting to transplanting. 

Shade 


74. Shade shall be provided only as necessary. It may bc necessary only 
in cases where Smal! seed is showr in winter, particularly iD dry areas. It 
is not necessary for Casuarina. Shade shall be provided in localities liable 
to be affected hy frost and where small secds are sown during the monsoons. 
Shade is e-sential for Pucalyptus. 


75. Branches of evergreen <pecie<, thatch. Palm leave, bamboo mats or 
chicks, erass can be used for shade. Ore of the best materials that can he used 
for shade is mat prepared of datc palm leaves ( locally known as Khajuri pati or 
pal palia). These ma:‘s can be prerared easily as ‘Khajuri’ bushes are avila- 
ble almost throughout the State in the forest areas. These are very convenient as 
these can be easily rolled and removed when not necessary. Where shade over 
nursery bed is necessary supports at appropriate heights shall be Provided to 
spread the shades. 
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76. When shades havc been used it is important that the secdlings are harde- Hardening off 
ned otf before being pricked out and/or planted out in the field. Seedlings shall not 
te exposed to full sunlight suddenly. The shades shall be remoted for 2 gradually 
increasing period daily, beginning with an hour or two carly in the morning or 
when the sun is low. 


77. Watcring shall be carried out skillfully as both over-watering and under- Watering 
watering arc harmful. Watering cang with fine roses shall be used, parlicularly on 
seed beds where tine seeds have been Shown. These beds shall never be flooded. 
Watcring by percolation is the best method, particularly with species like teak 
wherc development of tap-root is essential for preparation of stumps. In this case, 
however, care shall be taken to see that percolation reaches every part of the bed. 
As a thumb-rule no point in the bed shall be more than 30 cm. away from the 
irrigation furrow. Thus a longitudinal furrow in the middle of every 1:2 m.wide 
bed may be dug before sowing of seed where percolation is contemplated 
Watering by cans may be continued until the seedling are a few weeks old and 
then the marginal drains and the central furrow of the bed flooded. Once the 
secdlings either in the beds or in the pots hav > reached the required size watrring 
shall be done sparingly just for the seedlings to subsist until being planted out. 


78. Watering shall be done ordinarily in the afternoon when the sum is low 
and occasionally early in the morning, particularly where damping off is a 
problem. 


79. GBamping off is liable to occur in seedling beds till tie stems are lignified. Damping off 
Watering, therefore, shall be sparing until the seedlings are large enough. - 
little formaldehyde or acetic acid shall be mixed with the water used on the nursery 
beds where damping off is a problem. A 4% solution of copper sulphate can also 
be used. 


80. Weed control in nurseries is very iniportant. A well kept nursery should Weeding and Soil 
be weed free. d1ltis desirable to sterilize the beds- before sowing. This can be working. 
achieved to some extent by burning vegetable refuse on the beds. This is essential 
in cases where minute seeds are sown. 


81. Weeding in beds containing small seedlings shall be done by using pointed 
sticks, loosening the soil at the same time. This work shall not be dode when the 
soil is wet particularly in case of heavy soil. Caked soils shall be worked at regu- 
lar intervals even if there is no weed. Care shall be taken to see that root of the 
small seedlings are not Severed either at the time of weeding or soil 
working. 


82. Ordinarily weeding shall be done as soon as germination is complete and 
as often thereafter as necessary to keep the seedlings free from weed competition. 
Lined-out beds or drill sowings require weeding about once a fortnight. With teak 
where germination continues ever a long period weeding may start as soon as the 
bed has about 30 % of the expected number of seedlings. Where seedlings stand 
too crowded they shall be thinned out during weeding. 


83. The most convenient container available now is the polythene bag- The Containers 
ordinary size of the bag shall be 13 cm. X23 cm. Smaller bags shall not be used. 
Ordinarily bags made of 100 gauge sheets shall be used. Where large seedlings 
are used for planting the bags may be 15 cm.X25 cm. In that case bags shall be 
made of 150 gauge sheets. When these bags are used attention shall be paid to 
aeration and drainage by punching holes along the sides and near the base. 


84. The soil mixture used in the pots sball be light, porous and not too rich. 
Liberal proportions of saw dust or sand shall be used to obtain required porosity. 
A very diluted manure may be used. Forest humus, farm yard manure or compost 
shall be preferred to mineral fertilizers. 


85. The site where the Ccontaineis arc kept shall be very permeable and 
perfectly drained. In most areas it may be neccesary to keep the containers on 
raised platforms. The D. F. O. shall decide, if this is necessary. 


86. Pricking out into the containers shal] be done under shade. It shal! _be Pricking out 
done under high shade where the weather is neither hot or windy. Each seedling 
shall be carefully separated from its neighbours. If its roots ar¢ crushed or too 
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long. they shall be trimmed. The seedling then shall be plaeed in the centre of the 
pot and sorrounded by the soil mixture in the pot. The soil shall be heaped around 
the seedlings which shall be covered slightly above the base of the stem and 
plentifully watered. The seedlings thus transplanted into the pots shal! be Jeft 
under shade for a few days for tecovery. They shall not be over watered at this 
stage. Thercafter they can be arranged in the epen or under shade according to the 
species and the local conditions. 


87. The rap roots of the seedlings raised in pots shail not be allowed to grow 
beyond the pots. This is achieved by shifting the pots once every month and' 
inspecting the tap root. The tap root escaping the pot shall be out by a sharp 
knife. This also encourages vigourous young adventitious growth at the root stock 
which is very desirable. This growth can also be brought about by spreading over 
the frec surface of the pots a layer of fine rich soil mixed with well-diluted manure 
about a month before planting out. 


88. Shifting of the potted seedlings and sorting them out periodically before 
planting also minimises suppression of the seedlings. Seedlings which are lagging 
behind or suppressed are freed from suppression and given a chance to grow up 
to the size of the better grown ones and thus a planting stock of uniform size is 
prepared. 


89. While shifting the potted seedlings great care shall be taken to see that 
the ball of earth in the bag is not disturbed. 


90. Besides cutting the roots, prunning the crown of the seedling particularly in 
case of Eucalyptus, at a height of 30—40 cm. also encourages even growth of 
foliage and roots at planting time. 


91. The pots shall be kept scrupulously clean of weeds until the seedlings are 
planted out in the field. 


92. This important aspect shall not be lost sight of. The fertility of the 
nursery soil can be maintained by following use of organic manures and suppli- 
menting the latter by judicial doses of mineral fertilizers. 


93. As has ben prescribed in Para. 58 sufficient fallow space shall be 
provided in the permanent nurseries. This area shall get a years rest. In 
addition suitable crops, e. g., those of Dhanicha (Sesbania aculeata), sun hemp 
(Cetelaria juncea), Tephresia candida, Cowpea (Vigna catjung) shall be raised for 
green manuring and turned into the soil. These crops shall be dug into the soil 


shortly before flowering. 


94. Green manuring is not recommended for nurseries where irrigation is 
not available. 


95. Green manuring is most effective in combination with artificial 
fertilizers. A green manure crop grown on fertilized soil and later turned into 
it makes nutrients available over a longer period in slowly mobilized non-toxic 
organic forms. 


96. All permanent nurseries shall have compost pits of suitable sizes. The pits 
shall be large enough to accommodate about 125 tonnes of leaves and other vege- 
table wastes per hectare. Large quantities of leaves from nearby forests and other 
sources Shall be obtained and arranged in flat heaps in the pits. These heaps shall be 
impreguoated with bacteria for breaking the waste down. This can be done by 
adding matured organic manure of the last prepared stock or specially prepared 
material such as ADCO and kept thoroughly wetted. Weeds of cultivation 
shall not be used for composting. Similarly thick hard leaves such as that 
of Sal, Kendu, Bahbada, Harida, etc., shall be avoided. 


Quantity of organic : 97. About 30—40 tonnes of organic manure is required per hectare. It may 
manure required. not be possible to produce this quantity of compost in the nursery. It is, there- 


fore, necessary that farm yard manure in good quantities is also prepared in the 
nursery in the manner described in Para. 63. 
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98. As organic manures always do not return enough mineral to the seil, Mineral fertilizers 
artificial fertilisers may have to be added. Several patent mixtures are available 
in the market. The recommended dose for an average nursery soil is 500 Kg. 
basic slag. 125 Kg. of Pottasslum cloride and 125 Kg. of Amonium sulphate 
per Hectare. The mixture shall be applied to the soil in the farm of a solution of 
of 7°5 Ke. of salt in 500 litres of water. As has been mentioned in para 65 the 
dosage shall be modified according to the species to be raised in the nursery. 


99, All nurseries shall be properly fenced. Brush-wood and bamboo fence Fencing and Sign 
with a wicket gate shall be sufficient for temporary nurseries. Permanent board. 
nurseries shall be more elaborately fenced. A siX strand fencing of barbed wire 

with treated wooden or angle iron posts shall be erected with a main gate and a 

wicket gate at the rear, shown in Plate]. A sign board of a suitable size, 

number of beds, species of seedlings raised and where possible a plan of the 

nursery shall be affixed at the main gate of the nursery. 


100. The beds in the nursery shall be numbered and a smull board or plate Stock Register 
Sowing the name of the species sown or planted, orgin of the seed, date of 
showing or planting and quantity shall be fixed at each bed. A register shall be 
maintained in the form at Appendix showing the stock available and its transfer 
or disposal for every bed. It shall always be kept in mind that the object of 
nursery management is to produce strong plants of the right size in required 
number at the right time. 
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CHAPTER VI 


PREPARING THE PLANTING SITE 


101. The planting area shall be properly demarcated. If it is inside or adioi= 
ning an existing forest it shall be demarcated by a 3m. wide clear line on all sjdes 
where there is forest or shrub growth. A boundary post shall be fixed at each 
corner, at each place where the boundary line of the site crosses a road or a pro- 
minent path nnd at each other prominent point. Tt shall not be a stone cairn or 
of the same type as the reserve forest boundary pillar as the pillars demarcating 
the plantation area are some times confused with the reserve forest boundary 
pillars. Tt shall consist of a flat stone or cut laterite post or a R. C. C. post 
120 cms. tall. 40 cms. wide and 15 cms. thick. The name of the Block or locality, 
species, year of plantation and area shall be engraved on each boundary post. 
A sketch of a typical post is at Figure 1 of plate III. 


102. The area demarcated for plantation shall be accurately survey “A 
map in the scate 1:15.000 (10 cms.=1°5 Kms.) shall be prepared showing inspec- 
tion roads and paths to be canstructed. As laid down in para. 30. treatments 
to be applied to each part of this area and species to be planted sha! be shown in 
this map. 


103. As has been laid down in paragraph 38, the purchaser of the standing 
crop Shall complete his work by the end of June of the year preceeding the year 
of plantation. 


104. There may be areas which have not been Sold to contractors but contain 
saleable trees. Again the contractor also may have left certain saleable trees 
m the area which was sold to him. fn these case the Divisional Forest Officer 
(of the Territorial Division) shall arrange removal of the saleable material from 
the planting site latest by December/January. Ifthe trees in question can not be 
sold those shall be felled and logged and the loges moved out of the planting site. 
Unless large logs may be left iying on the ground provided these are small in num- 
ber and are not propped above the ground by stumps or branches or rocks. In 
this case as well as in that mentioned in paragraph 103 care shall be taken to see 
that enough material is left in the planting site for a good burn. 


105. After the saleable trees are taken out, the remaining standing growth 
and refuge shall be felled and spread uniformly over the plantation area. Care 
shall be taken to cover the maximum ground surface with the available waste 
material piled to about O°Im. to 0-4m. height. This work shall be completed 
preferably by the end of February and latest by the end of March. The above 
material shall then be allowed to dry for a month or two. 


106. Burning shall start as soon as the material is dry enough to give a good 
clean hot fire. The fire shall be started up the wind and shall be worked round 
the periphery so that the area burn mostly inwards and up the wind with a mini- 
mum risk to the surrounding forest and plantations, if any. The unburnt mate- 
rial shall be collected in heaps, if possible over patches which have not received 
a good burn and reburnt. 


107. Burning apd reburning shall be completed as early as possible but not 
later than the end of May. These operations shall not be delayed till rain 
begins to fall, when only a patchy fire is possible. If timely burning is not pos- 
sible it is worthwhile postponing plantation to the next season when it can be 
carried out after a timely burning. 


108. Effective elimination of bamboo clumps is important. Branch wood 
shall be piled over and around the bamboo stumps and burnt. If necessary, this 
operation shall be repeated. 


109. A satisfactory burn is absolutely essential to a good plantation, where 
there is insufficient combustible material it may be necessary to protect the area 
from fire for a few years so that enough material accumulates for a satisfactory 
burn but this may not always be possible. Lack of a good burn can be compen- 
sated by intensive soil working. 
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110. An area shall not be left fallow after burning. In other words, if there 
is any possibility that planting may not be done in an area in the planting season 
soon after burning, burning shall not be carried out in that area. 


111. Where planting is done in pits and burning slash material is scarce, the 
available material shall be—heaped on the pits and burnt. 


112. The usual spacing for all plants shall be 2:-5m x 2°5m except where a diff- Spacing 

erent spacing has been prescribed in any special scheme or by the Working Plan. 
In the Casuarina plantations in the coastal areas the spacing in the wind belt shall 
be 15m X 1'5m (arround in a quincunx fashion) for the first 20 rows from the 
g£€a and 2m X2‘m for the next 60 rows. Similarly, in arid areas, the spacing shall 
normally be 5m X 5m particularly for the soil conservation plantations. The 
number of plants required per hectare at the above and a few other spacings will 
be as follows— 


Spacing No. of plants per hectare 
1- 5m x 15m 4,360 

2m X 2m 2,500 
2° 5m x 25m 1,600 

3m x 3m 1,iti 

5m x 5m 400 

6m x 6m 278 

8m x 8m 156 


113. Immediately after burning, staking shall be done at the prescribed Staking and divi- 
spacing. The plantation area shall be divided into 4 hectare sections. When Sion into planting 
staking is done at the spacing of 25m X 2°S5m the 80th line in either direction ¥°t1023- 
shall be left blank. Thus, a 4 hectares section formed. Where possible the last 
dine (79th line) on alt the four sides of the block shall be planted with a species 
other than the main species planted in the block. By doing this not only the 
demarcation of the block is made more distinct but also required segregation of 
blocks against insect attack is achieved to a good extent. 


114. Where staking is done at a spacing of 5m X 5m the 40th line on 
either direction shall be planted with a species other than the the main Species 
‘planted in the block. No. line need be kept blank in this case. Where it is not 
possible to plant a different Species to demarcate the plantinz block it shall be 
demarcated by posts made of either stone or R. C. C., 75 cm long and with a 
‘cross Section of 15 cm square. Half of this post shall be buried below ground 


level. 


115. Where the planting area is irregular in shape, two bare lines for staking 
at right angles to each other shall be laid at the widest part of the area and the 
staking lines started from there. The planting blocks near the boundary line may 
be irregular in shape. Efforts shall be made to keep these blocks as near 4 hec- 
‘tares as possible. 


116. The planting blocks shall be shown in tke plantation maps. Th 
area of each block shall be indicated in the map. i a 


117. Where the area is barren and™ there is no forest growth which will be Pigsing pits 
cleaned and burnt, digging of pits shall be completed in the winter preceding the 
‘planting season. 


118. In areas where existing forest growth has been cleared and burnt 
digging of pits shall start simultaneously with staking, i. e.. immediately after 
burning is oyer. It Shall be completed preferably two months before or at least 
‘a month before planting starts, and the interior of the pit as also the dug out soil 
‘exposed to the sun. 


Digitized by srujanika@gmail.com 


18 


119. Pits shall not be dug just at the time of {planting except in the sandy 
coastal areas. 


120. While digging pits the soil of the top half of the pit shall be kept 
separately. When the pit is filled up this half shall be put in the bottom of the 
pit and the rest of the soil at the top. Before the pit is filled in 5 per cent 
Aldrine dust shall be sprinkled in the pit and mixed with the soil. All roots, 
stones, etc., shall be removed from the soil before it is replaced in the pit. 


121. (a) The usual size of pits on normal sites and in moist locations shall be 
30 cm. cube. 


(b) It shall be 45 cm. cube in the following cases :— 

(i) degraded sites, 

(ii) dry areas, particularly soil conservation plantations in such areas, and 
(iii) Plantations of fruit bearing trees including cashew nut 


(c) In case of Casvarina and Eucalyptus on the coastal sand the pit shall 
be deep and wide enough to hold the ball of earth in the polythene bag containing 
the seedling and shall be dug at the time of planting. 


Mounds 122. In wet soils or areas liable to inundation or water logging the soil shall 
be raised into mounds for planting. This shall be done in all types of land from 
coastal sand to low lying areas inland. The width of the mounds shall be such 
that the soil of the mound is not washed during the rains as to expose the roots 
of the seedlings planted, the height depending on the maximum depth of water- 
logging or inundation. 


123. (a) When the slope is gentle a half-moon trench-ridge as shown in 
Sol preparation On ;¢ 2 of Plate IIT, shall be provided on the down hill side near each pit. 

(b) W hen the slope is steep, plantation shall be carried out along contour 
trenches 45” wide at the base and 45” deep on the down hill side. The trenches 
shall be 7 m long each interrupted by unworked lengths of 3m. The distance 
between two trenches along the slope shall be 5m. The soil of the tranch shall be 
replaced in the trench partially, the remaining part being heaped on the down hill 
side as shown in Fig. 3 (a) of Plate III. The portion of the hillside on which 
this soil is heaped shall be broken by pick-axe before hand. The trenches shall be 
staggered as shown in Fig. 3 (b) of Plate ITT. 


124. It is ideal to dig the trenches at the beginning of the year pervious 
to that of planting and allow those to be partially filled by silt during the 
rains and exposed to weather for about a yc 1. If, however, it is necessary to 
plant during the same rains the soil in the planting pit shall be enriched by an 
appropriate dose of manure. 


ntenstive soll pres 125. In some States like Uttar Pradesh remarkable results have been 

preparation. obtained by planting fast growing species, ¢. g., Eucalyptus spp. after a complete 
and thorough mechanised soil working of the planting site toa depth of about 
1£m. This not only greatly improves the site condition but also helps keeping 
down weeds. This is not recommended as a general method to be adopted in 
Orissa as our divisions are not equipped for mechanisation. But this may be 
tried experimentally and cost for conditions prevailing in Orissa beginning from 
nursery and site preparation upto post planting Operation in the 3rd year may be 
worked out eo that the question of switching over to mechanisation of plantations 
In this State could be examined later on. 
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CHAPTER VII 
SOWING AND PLANTING 


126. Plantations of Sal, Cashew, Mango, Jack fruit, Tentuli can be raised by Direct sowing 
this method. Sal seeds retain viability for a very short period. Therefore, fresh 
ceeds shall be collected from the ground as soon as they fall and sown immediately 
in furrowed lines. This operation shall be repeated thrice at a week’s interval to 
get a good population of seedlings in the sown lines. 


127. Larger seeds like those of Mango, Cashew nut, etc., can be dibbled in 
pits as soon as the first showers of rain fall. Fresh seeds collected diring the 
same 8eason shall be sown as these seeds usually do not retain viability for long. 
Planting potted seédlings of these species is however the surer and better method. 


128. Plantations of mangrove species like Bani and Keruan are also raised by 
direct sowing. Seeds of these species usually germinate while still on the trees or 
Soon after they fall on water, The germinated seeds are collected carefully by 
nets from the water and sown in the field. Sowing is best done between the new 
moon and the full moon when the tide is the lowest. 


129. As has been laid down in pata. 37 a time table shall be drawn up for all 
operations, including planting, for each plantation and followed strictly. 
Appendix VIII contains plantation time tables for typical species used in Orissa. 
But minor variations, in these schedules may be permissible. The following 
considerations shall broadly govern the planting time. 


Season of Planting 


130. (a) Stumps shall be planted just before or with the first premonsoon 
showers. 


(b) Potted seedlings shall be planted soon after the regular monsoons have 
set in and the soil has become moist. Planting shall, however, be completed 
before the 21st July or within the 3rd week from the start of tHe regular 
monsoon rains. 


(c) On the coastal sands planting shall commence two weeks after the 
monsoon starts, i.e., after the soil (sand) temperature has come down considerably, 
but shall be completed by the Ist week of August at the latest. 


131. Planting of potted seedlings, particularly of delicate species like 
Mahogany, Bucalyputs, etc., shall, as far as possible, be carried out on dull 
(cloudy) or even wet days. 


132. Planting stock, as bas been said earlier is of two main Kinds, viz., stumps . 

and potted seedlings. Stump planting shall be the usual method for teak, simal, F/aatiog stock 
gsissu and rose-wood. Stumps can also be used for Gamhar, Mahogany, Peasal, 

Prosopis and Albizzia species, but these stumps will do better in moist localities. 

‘This method may be employed in any other case where the seedling grows a good 

thick taproot. In all other cases potted seedlings shall be used except in case of 

sal and mangrove species. Great care shall be taken ih preparing the planting 

stock before planting out. 


133. Seedlings with a collar diameter of 10 mm. and a long, straight, single Stump planting— 

taproot Shall be selected for preparing stumps. A few odd seedlings up to Preparation of 
20 mm. thick at the collar, but not thicker, may be included. In case of Sisgu stumps. 
and Rose wood thinner seedlings (7-8 mm. thick at the collar) may also do. 
The selected seedlings shall be pulled out of the nursery carefully by hand after 
watering the nursery profusely. Any seedling with broken branched or forked 
taproot shall be rejected. The remaining seedlings shall be pruned down 
with a sharp instrument to a stick consisting of 20—25 cm. of taproot 
and 2 to 6 cm. of shoot. The minor latcral roots shall be pruned 
flush with the taproot. In case of Simal the entire fleshy taproot Shall be 
included in the stump. In all cases the shoot length shall te 2 to 4 cm. 
whereas if Simal and Mahogany stumps are planted the shoot length shall 
be 5-6 cm. . 


Digitized by srujanika@gmail.com 


20 


P resprouted stumps 134. Thinner stumps can be planted into polythene pots at the same time 
as stumps are prepared for planting and watered ti}l monsoon starts. Those 
sprout in the polythene pots and can be used for replacing casualties with 
very satisfactory results. While preparing these stumps use of suppressed 
seedlings of the. beds from which the majority have been removed for stump 
planting shall be avoided. 


135. Presprouted stumps may also be used as the general planting stock 
if it is apprehended that most of the seedlings in the nursery will not grow 
up to the proper size for stump planting. In these cases stumps Shall be 
prepared in February-March, planted in the polythene pots and watered till 
those are planted out in the field at the beginning of the rains. This method. 
shall be used generally for Prosopis juliflora. 


136. Presprouted stumps shall be raised in polythene pots arranged in 
a number of Small temporary nurseries distributed in the plantation area. 


Carriage of stumps 137. Stumps of different species (if more than one species are used for 

to the Mlanting site, planting) shall be packed separately in bundles of 100 to 200 in moist hessian: 
or gunny bag cloth. These bundles shall then be transported to the site of 
planting and kept moist until the stamps are planted out. There shall be 
as short a time log as possible between preparation of stumps and their 
planting. 


Planting 138. The stumps shall be planted ordinarily in crowbar holes in light soils. 
The hole shall bc just long enough to hold the stump up to the collar or a 
little more. The stumps shall then be jammed down to the bottom of the 
hole and the soil arround it well compacted. This is best done by making 
a second thrust of the crowbar into the soil about 7 to 10 cm. away from 
the planting hole and pressing the intervening soil against the stump. Planting 
in crowbar holes shall not be done in heavy soils. In the latter soils, if 
at all stump planting is necessary, it may be carried out in previously 
prepared planting pits. 


139. Presprouted stumps kept in polythene pots shall be planted in pits 
as in case of polythene potted seedlings. 


Planting potted 140. The seedlings shall be at least 45 cm. tall when those are planted. 
rept pore hl out. Taller plant will be necessary in dry areas. Pots shall be lifted very 
10702 5:00, carefully so that the ball of earth in it is not broken. The seedlings shall 
be watered generously before being lifted from the nursery. As has been laid 
down earlier shifting of the pots in the nursery would have discouraged tap 
roots from growing out of the pots. While preparing these potted seedlings 
for planting any roots escaping from the pots shall be trimmed. The seedlings 
shall be stripped of the large leaves leaving only a few at the apex. Large 
side branches if any shall be pruned cleanly. In case of delicate seedlings 
and seedlings with small leaves like Eucalyptus the shoot shall also be pruned 
above 30:40 cm. from the collar. Prunning of the shoot (topping) sball be 
done 25—30 days before the seedling is lifted from the nursery for planting 


Transport of stock 141. They shall be tranported from the nursery to the planting site as 

to the planting site. speedily as possible after being lifted. The planting pits shall be kept read 
before hand. The pits shall be sprinkled with 5% Aldrine dust. The soil 
which is to be used to fill the pit shall also be mixed with a small quantity 
of the above dust. The seedlings shall then be taken directly to the pits. 
They shall not be kept at any intermediate place. 


142. Light wooden, bamboo or wire trays with a capacity of 20 to 100 
polythene pots shall be used for transporting the pots to the planting site 
from the nursery. The plants shall be transported carefully. It shall be 
seen that the ball of earth is not broken during transport. Potted plants 
can also be transported to the site by trailers drawn by jeeps or tractors. 
When doing so the seedlings shall be will packed, otherwise the stem wil 
work loose and the ball of earth even inside the container will disintegrate, 
The plants shall be loaded on and unloaded from the tray or trailers with 
extreme Care. 
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143. The polythene covering of the balls of earth shall be carefully Planting 

removed before planting. In case of large pots it shall be sufficient to slit 
the bottom of the pot open. Care shall be taken to see that the ball of 
earth is not broken while doing so. The seedling with the ball of earth 
shall then be placed fiimly in the pit and buried at such a depth tbat the 
root collar is well below the surface of the soil. The soil around the plant 
shall be well compacted with the beal as a firal step so that there is a proper 
bond beiween the ball and the surrounding soil. The earth close to tbe 
collar shall be slightly elevated so that rain water dces not accumulate very close 
to the plant. 


144. Deep planting shall be carried out in dry localities and on sand Deep planting 
dunes. A part of the stem (10 to 15 cm.) shall be buried under the earth 
(including sand) so that the seedling takes advantage of soil moisture fora 
longer period. 


145. Catsuarina and other seedlings plantéd in coastal sand shall be watered 
soon after planting if there is no rain at the time of planting. This will 
continue every fourth day until there is a good shower,[of rain. 


146. The wind belt along the sea ccast, whether it is of Casuarina or 
of any other species shall be planted behind a pallisade to about a meter 
high made either of palm leaves or of brush wood which is easily and 
cheeply available near the site. 


147. On rare occasions it may be necessary to plant seedlings with naked planting with 

roots. While transporting such seedlings to the planting site care shall be naked roots. 
takeu to protect the delicate roots from dessication and injury. They shall 
be dug from the beds, working from one end so that earth will fall away 
easily, and bundled after rejecting the small, undersized, suppressed ones. 
The roots shall be dipped in a thin clayey puddle, the bundles racked in 
wet moss or similar material and put in a tasket. The basket shall be kept 
covered with wet sacking ready for taking out to the site. Depending on 
condition they may be lifted in the ¢vening and transported by night ready 
for next mornings’ work, or tbey may be Jifted early in the morning taken 
out and, planted with the minimum delay. Planting shall be done 
praferably on a rainy day. 


148. While planting seedlings with naked roots care shall be taken to 
see that the tap roots are not doubled up. The planting pits shall be as 
deep as the roots are long or a little deeper. The plant shall be held 
centrally and a little of the soil shall then be pushed back into place and 
pressed gently but firmly against the lowermost roots. This process Shall 
be repeated until all the soil has been replaced, supplemented if necessary 
by an additional, amount from the surroundings, the roots remaining as far 
as possible in their original natural position. The soil around the plant shall 
be well compacted with the heal as a final step. If the plant is easily 
pulled out of the ground ijt indicates that the roots have not properly spread 
or the soil sufficiently compacted. Only good moist mineral soil and not 
light humus shall be used for filling the planting pit. 


149. When planting is done on sunny days cr in a soil Dot quite wet enough 
some’ of the leaves of the seedlings shall be plucked off to reduce transpiration 
losses. This operation shall not be carried out if not absolutely necessary. 


150. Plantations of some species like Salui, Mai, Simal, Faldhua can alsO Branch and stem 
be raised by branch or stem cuttings. This method can be followed in dry cuttings. 
localities, particularly for sgoil conservation plantations. Cuttings shall be 
obtained from young trees and plants, preferably 1—3 years old. They shall be 
planted just before the monsoon (windy areas with the start of monsoon) so as 
to given as long a first growing season as possible. The size of the cutting shall 
be height 23} to 3m. and basal diameter 5 to 10 cm. 


151. Potted bamboo seedlings can be raised as in the case of other species Planting of 
in the nursery. Seedlings with undisturbed root stock may also be collected in bamboos. 
winter from the forest after a gregarious or near gregarious flowering (sporadic 
flowering in large patches), transplanted in large size polythene pois and nursed 
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in the nursery till they are planted out in the field in the next planting season. 
Before planting the shoots of the bamboo seedlings in the polythene pots shall 
be drastically pruned above 10cm. from the collar, This method has given very 
good results. 


152. Bamboos can be propagated also by planting offsets. Culms one year 
old shall be cut through with a slanting cut about 90 to 120cm. from the ground 
and the rhizomes to which they are attached shall be dug up with the roots 
intact. The rhizome then shall be cut off to a length sufficient to include a well- 
developed bud. These offsets shall be planted sufficiently deep to cover the first 
two or three nodes. Planting of offsets shall be carried out along with first pre- 
monsoon showers. This method of propogation shall be adopted only as a last 
Tesort as it depletes the existing clumps to a large extent. 


Miatures 153. Mixtures in the plantations, except as laid down in paragraphs, 113 & 
114, shall be as prescribed in the schemes concerned (See paras 16 to 18). 

Water and to} 154. Planting on slopes shall be carried out along contours as laid down in 

Conserva t fon para 123. The measures prescribed in the said paragraphs are sufficient for 

n.easures. foiest plantations. Jn addition, small gullies may be plugged by rubble and 


check dams also of rubble may be erected on small nalas where those run along 
steep slopes. The spacing of the check dams shalt depend on tbe slope and 
shall be at the discretion of the Divisional Forest Officer who shall visit the area 
personally before allowing these structures to be built. 


155. In very dry areas, where the rain fall is low and plantation is carried 
out on slightly sloping ground, two channels each about a meter long shall be 
made in a ‘V’ shape up-slope near the pit to lead moisture into it in addition to 
the half moon trench-ridge prescribed in para. 123 (a). 
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CHAPTER VIII 
POST PLANTING CARE 


156. As soon as the main plantation operation is over the entire area shall bz Replaeement of 
gone over in the same order as plantation was carried out and casualties if any casualties. 
shall be replaced. It is often convenient to combine this operation with the first 
weeding. 


157. One year and two year old plantations shatl be visited early in June. 
Pits or places where casualties have occurred shall be marked with new stakes. 
The area around the new stakes shall be cleared. Pits shall be redug and prepared 
for planting. Replacement of these casualties shall be carried out simultaneously 
with main plantation operation of the year. 


158. Healthy and good sized stumps, presprouted stumps or seedlings shall 
be used for replacements. The usual tendency to utilise rejected seedlings for 
replacement shall be drastically checked. Where stump planting has bzen carried 
out presprouted stumps or vigorous potted seedlings shall be used for replacement 
in the current year’s plantations. Stumps may be used in the older plantations 
provided planting is carried out at the time suitable for stumps. 


159. Regular and efficient weedings are essential for the success of a 
plantation. Weeding shall start immediately after Sprouting of the stumps is a poe 
complete or after the seedlings have started throwing up new buds. Thereafter 
weeding shall be almost a continuous process keeping a gang of labourers 
continuously engaged in the work. 


160. The first weeding Shall be carried out over the entire drea of the 
plantation. The soil around the plant, unless it is too clayey or too wet, shall be 
worked loose and weeds pulled out along with their roots, rhizomes, stumps, 
etc. This shall be done in a diameter of about one meter and a balf. In the rest 
of the area, the weeds shall be cut close to the ground. Weeding shall bz done 
only when the soil is sufficiently dry to be shaken off the weed roots. Care shall 
be taken to see that removal of soil with the weeds does not result jn lowering the 
soil level round the plants. 


161. The second weeding may be done in the planted strips with a width 
equal to about half the spacing between the plants, particular attention being 
given to the area around the plants. This weeding shall be carried out in early 
August. The third weeding in thc current year’s plantation shall be carried out in 
late October. If the weed growth after the second weeding is still heavy, the third 
weeding shall also be carried out in strips. Otherwise this weeding may be carried 
out only around the plants in a diameter of 1‡ meters. Soil working around the 
plants is a must at the time of the last weeding and sbatl be carried out invariably. 


162. Soil working shall not be done cither when there is a monsoon down 
pour or when there is a long hot drought. 


163. Bamboo clumps those have not been killed in the burn shall be carefully 
watched and dealt with. All new shoots shall be repeatedly cut as low as possible. 


164. The planted seedlings or sprouts from the planted stumps shall be kept 
scrupulously free from creepers and climbers. Those shalt be pulled out with their 
root stock at the time of each weeding. Thereafter it shall be the duty of this 
plantation Guard to free the shoots from creepers and climbers during his round 
of the plantation. This work may be carried out through the plantation watcher 
where one such is employed. 


165. On degraded sites urban compost or farm yard manure, wherever availa- 
ble, shall be added to the soil while refilling the pits. As regards artificial ferti- Maonuring the 
lizers the minerals required and dosage will vary from site to site. In most Plantation. 
sites however, 50 grammes of—patent mixtures like ‘Gromor’ or N. P. K. (2:2:1) 
shall be applied in two split doses one in August and the other in September. 


166. Artificial manure shall be applied to the plants with great care. This 
work shall be done only on a rainy day. The manure shall not come in direct contact 


— LL a nna nf sh Tt tr FT the en Ta ee TCT a ne re renee 
with any part of the plant, particularly the roots. It is advisable to LaPply fertilizers 
in frequent small doses and not few large dosof. 
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167. Where watering is carried out soon after planting, fertilizers may be 
added to this water to make a dilute solution or suspensian. This also may be done 
when the transplants are watered in the nursery just before being put out into 
the field. In the latter case planting shall be carried out during Jight rain. 


168. Only superphosphate, murate of Potash and Magnesiuru sulphate shall 
be applied to Casuarina. A tea spoonfull or two of the mixture (2:1:1) as soon 
as growth begins (i.e. by mid-August) and a similar dose halfway through the 
growing season (mid-September) may be applied to each plant. Application of 
manure shall not be done if-there is n> rain. 


169. Mulching improves soil climate to a very great extent. Among other 
things it controls, Soil temperature, helps condensation, prevents runoff, soil 
erosion and loss of soil moisture through evaporation. Organic 
mulches enhance microbial activity, leading to higher nutrient availability and 
encourage soil fauna which results in improvement of soil structure and thereby 
soil aeration. Mulching suppresses weeds. Therefore, mulching shall be attended 
to in all plantations. This operation is essential in dry climates. 


170. Mulching may be carried out at the time of each weeding, the weeds 
pulled out from around the planted seedlings forming the mulch. But it shall 
invariably be carried out with the last weeding. 


171. Mulches can either be organic, natural inorganic or artificial. It wilt 
not be necessary to use the last kind of mulch in our conditions. In moist locali- 
ties organic mulches, which will be available plentifully, shall be used. These 
may be branches, twigs, leaves, leaf litter, grass, weeds, etc. 


172. In dry localities mulching can be done by breaking 5—8 cm. of the top 
soil layer into clods, immediately after rains. Mulching effects can also be 
obtained by spreading murrum or flat stones around the plants in dry and 
bouldery localities immediately before and after rains. 


173. In termite infested areas, particularly in dry localities, the soil around the 
plant snall be treated with Aldrine dust (5%) or an emulsified concentrate of the 
insecticide and the mulch shall bz placed slightly away from the plants. 


174. Plantations raised on sand shall be watered during the first and second 
dry seasons, after planting, each beginning with the Ist of January. Watering 


‘shall be done weekly once. Watering may have to start earlier than January if 


rains have been deficient. Usua'ly sand remains moist till December. But if it 
becomes dry to a depth of 20-25 cm. the seedlings will require to be watered. 
Watering, if required carlier than Ist of January, shall bs carried out with the 
approval of the Conservator of Forests. Saucers ( mandas ) shall be created 
around the plants for watering. / 


175. All plantation shall be rigidly protectd from grazing and browsing for 
five years. No fencing shall ordinarily be necessary for Teak, Eucalyptus species, 
Acacia auriculiformis, Cassia siamea Casuarina, Mai, Presopis, Samania saman, 
Terminalia species etc., but fencing shall be provided for other species. parti- 
cularly wnen these are raised under “‘Economic plantation” and ‘Plantation of 


Quick Growing Species”. 


176. Fencing shall be provided for all plantations raised for soil conserva- 
tion in the catchment areas, particularly in the dry zone ( western districts) and 
as prescribed in the scheme concerned. 


177. Wherever fencing is necessary, trench fencing shall ordinarily be provi- 
ded. Trenches shall be 120 cm. deep, 120 cm. wide at the top and 60 cm. wide at 
the bottom unless other wise prescribed in the scheme concerned. The earth dug 
out from the trench shall be heapzd as a ridge on the inner side. Thorny species 
like Babul or Agave may be raised on this ridge as a further line of defence. 


178. Wherever it is not possible to dig trenches and plenty of rubble is 
available, a dry rubblewall 1'2 m. high may be erected, provided it is cheaper than 
wire fencing. Where absolutely, necessary a four strand two ply barbed wire 
fence 15 m. high, with the first three strands at 15 cm., 45 cm. and 90 cm. from 
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the ground, may be provided. The fence posts shall be properly treated. The 
portion that will remain under or near the ground shall be charred and the portion 
above smeared thoroughly with coaltar. The posts shall be 4 m. apart. 


179. Where no fenecing is provided and in arcas near large cattle popula- 
tions, a plantation watcher may be provided for each 25 hectares of new planta- 
tion. This watcher shall also be responsible for watching one year and two year 
old plantations close to current one. 


180. All plantations shall be rigidly protected from fire. A fire line shall be Fire protection 
cleared ali around the plantation and burnt in the month of February. If nece- 
ssary clearing and burning of this line shall be repeated at the end of March. This 
second burning, where carried out, shall be done very carefully under strict super- 
vision. Fire should not be allowed to enter the plantation. The width of the 
fire line will depend on the situztion and age of the plantation. The fire line 
adjacent to an existing forest or a plantation more than 5 years oid shall be 5 
meters. Iu all other cases it may be 3 meters. In addition to the above external 
fire lines, 1‡ meters on either side of cach roads, inspection path and section lines 
inside the plantation shall also bz cleared and kept clean throghout the fire 
season, 
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COST AND BUDGETING 


Components of 181. As described in the earlier Chapters, the following are the detailed 
antation c03t+ items of work carried out in respect of a forest plantation. 


A. Preplanting operations 


(i) Identification, demarcation and survey of the plantation area, 
(ii) Clearfelling existing growth in the area, 
(iii) Burning and reburning of the felled material, 
(iv) Staking, 
(v) Digging pits and advance Soil working, 
B. Raising of planting stock in nurseries 


C. Sowing or planting inculding carriage of planting stock from the nurseries to 
the planting site. 


D. Post planting care including 


(a) Replacement of casualties, 

(b) Weeding, 

(c) Manuring and application of insecticides, 
(d) Mulching, 

(e) Watering, 
( /) Water and soil conservation measures, 
(g) Protection fiom grazing (Fencing), 

(h) Fire protection, 

{#; Laying out inspection paths, and, 


(; Providing sign boards, etc. 
E. Plantation sheds 


182. Item B above, i. e. Raising of panting stock in nurseries itself covers 
a number of operations, e. g.— 


(a) Selection of site, demarcation and survey, 


(b) Preparation of site including clearance, burning of felled material, 
soil working, removal of siumps, roots, stones, etc. 


(c) Fencing and providing sign boards, etc. 

(d) Laying out beds, 

(e) Seed treatment and sowing, 

(/) Providing shades, 

(g) Preparing soil for containers, 

(A) Filling up containers and arranging those in beds, 
(i) Pricking out seedlings into Containters, 

(J) Watering, 

(£) Weeding, 

(/) Shifting of containers and hardening off, 
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(m) Manuring and application of insecticides, 
(n) Composting, etc., and 
(0) Nursery sheds, 


183. Besides the above operations involving, usually, in manual! labour, 
the following materials are required—: 


A. Nursery— 


(/) Fence posts, 

(ii) Fencing material e. g. barbed wire, woven wire, bamboo inatting, etc, 
(iit) Seeds, 

(iv) Manure farmyard manure, compost, artificial fertilizers, 

(v) Insecticides, 

(vi) Containters, e. g. polythene bags, 

(vii) Implements, 
(viii) Pumps, 

(ix) Sprayer for insecticides and artificial fertilizers like urea, and 


(x) Other miscellaneous materials e. g. ropes, watering cans, empty 
tins, earthen jars, etc. 


B. Plantation 
(;) Manure including artificial fertilizers 
(ji) Insecticides 
(iii) Fencing materials, etc. 


(iv) Sprayers for fertilizers and insecticides, etc. 


184. All the operations enumerated in paras. 181 and 182 and all the 
materials listed in para. 183 mav not be necessary for all plantations. These 
will vary in number and intensity according to species, type of plantation, 
existing vegetation, Soil, micro-climate including humidity, etc. Again post 
planting operations may have to be repeated for one or more years after the 
formation year according to the plantation time-table (vide para. 37). Therefore 
a list of operations and materials those are actually necessary for the plantation 
concerned shall be carefully prepared before making an estimate of cost. 


185. The cost on each item of work will vary from place to place. Cost 
on clear relling existing growth will depend on the nature and density of such 
growth. Cost on weeding will be more in moist areas than in dry areas. 
Similar will be the case with the other items of work. Therefore, a detailed 
estimate of cost Shall be prepared for each area. 


186. The overall cost of plantation per unit area for the entire State shall Plantation cost 
be as fixed by Government from time to time on the recommendation of the 
Chief Conservator of Forcsts. This also will be the overall average for each 
Circle. 


( See Appendix X ) 


187. The Divisional Forest Officer shall prepare a detailed itemwise estimate 
of cost for the plantation of his Division and submit it to his Conservator 
of Forests, who in turn Shall examine these estimates in detail and approve 
the details and the total cost per unit for each of his Divisions, provided 
that tbe total estimate for his Circle shall not exceed the amount arrived at 
as per the cost approved by the Government. 
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188. When large scale piantations are taken up under any scheme a Planta- 
tion Project shall be prepared for cvery 10.00% hectares. The period of such 
a Project shall ordinarily be 10 years and it shall be executcd by one 
Afforestation Division with an annual taiget of 1,000 hectares of plantation. 


189. The project report shall include 


(i) the back ground, 
{i7) a statement of the area to be covered, 
(iii) technical details, and 


(iv) an estimate of cost which shall include— 


(a) Cost of plantation with a detailed analysis of such ©ost, 
(8) Cost of buildings and their maintenance, 

(c) Cost of equipments including vehicles, 

(d) Cost on salaries, and 


(e) Office and travel cxpenses. 


190. Projects also may be smaller in size than as indicated in para. 188 
above, particularly when the work is to be carried out on behalf of another 
Department, Agency, Corporate body, etc. The project report in these cases 
also shall contain all details as per the preceding paragraph. In these cases 
the duration of projects may be less than 10 years. 


191. When an Afforestation Division is «pecially created to execute a 
project on behalf of another Department, Agency or Corporate body, the 
entire cost on Salary, Contingencies, Tools and Plants, etc., shall be borne 
by the said Department, Agency or Corporate body. Besides, pensionary 
charges at the rate of 1 per cent of the cost of work shall also be charged 
to the Department, Agency or Corporate body. 


192. When an Afforestation Division is engaged on a project executed On 
behalf of another Department, Agency or Corporate body, for which they do 
not provide any expenditure on staff, etc., departmental charges at the rate of 
16 per cent of the Cost of work shall be included in the project estimate 
and recovered from ths Department, Agercy or Corporate body, 


193. The following officers shall be competent to approve projects techni- 
cally up to the limits specified: as below— 


Divisional Forest Officer Rs. 1,00,000 
Conservator of Forests Rs. 5,00,000 
Additional Chief Conservator of Forests Rs. 10,00,000 
Chief Conservator of Forests above Rs. 10,00,000 


- (or above Rs. 5,00,000 in the absence of an Additional Chief Conservator of 
Orests): 


Provided that the yardsticks, norms and costs as fixed by Government 
from time to time bave been followed while drawing up the Project. 


194. The Annual Budget for plantations shall cover the following items 
of work— 


(i) Post planting operation in the 3rd year, 
(ij) Post planting operation in the 2nd year, 
(iii) Balance preplanting operations for the current year’s plantation, 


(/v) Balance nursery operations for the current year’s plantation, 
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(v) Planting during the current year inc'uding post planting operation in 
the year of formation, 


(vi) Nursery for the plantations to Fc carried out in th following year, 
and “` 


(vii) Preplanting operation for the plantations to be carried out. 


195. The Divisional Forest Officer shall submit his budget for plantation 
works for the following year and a revised estimate for the cuirent year by 
the 15th of August. The other details to be furnished along with the above 
estimetes Shall be as per instructions contained in the Budget Manual or 
issued by Government from time to time. The Conservator of Forests shall 
submit the estimates for his Circle to the Chief Conservator of Forests by 
the 7th September. These dates may be modified by the Conservatcr of 
Forests and the Chief Conservator of Forests as the case may be. 


196. When the allotment is received for the year the charges will be on 
works in the order given in paragraph 193, if such allotment does not cover 
the entire estimated cost for the year concerned. 
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CHAPTER X 
MISCELLANEOUS REGULATIONS 


197. A permanent leather bound register of all plantation8s carried out in a 
Range and in a division shall be maintained by the concerned Range and Divi- 
sional Forest Officer in the form as per Appendix XI. A map in the scale 1: 
15000 (4'=1 mile approx.) showing precise boundaries shall be affixed against 
each entry in the register. In case the plantation is carried out according to the 
prescription of an approved working Plan or Scheme a reference to the appro- 
priate paragraph of thé Plan or Scheme shall be sufficient. 


198. If a plantation is carried out in an area mentioned in Para. 18 (iii) 
(Chapter 1) of this Manual, a separate register with maps shall le maintained 
for such plantations besides the one prescribed in Para. 197. In case an Afforesta- 
tion division or any division otber than the Territorial division carries out any 
such Plantation, the Divisional Forest Officer of the former division shall, before 
actual plantation is carried out, send informations in respect of each such planta- 
tion in the form prescribed in Para. 197 above along with a map of the area to be 
concerned Territorial D. F. O. with copies to his Conservator of Forests. 


199. The Territorial D. F. O. on receipt of such information from tbe 
Afforestation or other D. F. O. shall enter the information in the concerned 
register maintained for his Division. 


200. A journal fcr each nursery whether permanent or temporary shatl be 
maintained in the form as per Appendix IX. A detailed sketch map of the 
nursery in scale 1: 400 (16/=1 mile Approx.) shall be affixed to each such journal 
showing all important features of the nursery. The detailed informations as 
required in the prescribed form shall be scrupulously and precisely given in the 
journal. The journal shall be available at the nursery with a copy each with the 
Range Officer and the Divisional! Forest Officer. 


201. A journal for each plantation Shall be maintained in the form as 
per Appendix-XII. A sketch map in scale 1: 1,000 (4°-] mile Ar prox.) shall be 
affixed at the appropriate space. The de:ailed informations as required - in 
the prescribed form shall be scrupulously and precisely given in the journal. 
The journal shall be kept with the Forester in charge of the Plantation with 
a copy each with the Range Officer and the Divisional Forest Officer. 


202. The Officer who has the charge of the nursery or the plantation 
journal shall post the journal/s up-to-date. He shall invariably produce the 
journal before a higher authority when such an authority visits the nursery 
or plantation and obtain his remarks. These remarks shall be posted in the 
other copies of the registers concerned as early as possible. The other copies 
shall also be posted up-to:dat- with reference to the journal in the field. 


203. The above journals shall be produced before the Divisional Forest 
Officer or the Conservator of Forestes at the time of office inspectioD. 


Mosthly target of 204. On the basis of plantation time-table prescribed in Paras. 37 of the 


work. 


R&R eports 


Manual, the Divisional Forest Officer shall fix monthly area targets for each 
item of work as enumerated in Paras. 181 and 182 for each nursery or 
plantation. Achievement of these targets by the field officers shall be closely 
watched by the Divisional Forest Officer. 


205. Immediately on closing his moathly accounts each Range Officer 
who executes any Plantation work shall prepare a report indicating the target 
fixed for him for the month in respect of each item of nursery and planta- 
tion work by the Divisional! Forest Officer, his achievements in respect of 
each such item of work and the expenditure. He shall submit this report 
along with his cash account to the Divisional Forest Officer. 


206. Immediately on receipt of the Range reports as mentioned in the 


preceding paragraph the Divisionai Forest Officer shall draw up a report for 
bis Division in forms prescribed for the purpose from time to time and 
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submit the report positively by the 3rd of the month following the one to’ 
which it relates, to his Conservator of Forests with a copy to the Chief 
Conservator of Forests. While compiling such reports plantations under 
different schemes shall be dealt with separately. 


207. As prescribed in the Plantation journal or Apperdix XH each 
plantation shall be visited by the Rangt Officer once in October, then in 
January and again in June for three consecutive years beginning with the 
year of formation. After each inspection the Range Officer shall submit a 
report on the 5th November, 5th February and 5th July every ycar on the 
condition of the plantatiou on tne following points:— 


(a) Maximum height 

(6) Average height 

(c) Tota! No. of plauts surviving 
(d) Survival percentage 

(e) Cause of mortality 

(/) Condition of weed growth 


A separate report shall be submitted in respect of each individual plantation 
Nore—The plantation year will be from the 1st July to the 30th June following. 


208. All plantations raised by Divisional Forest Officers other than the Transfer of ଥesta- 
Territorial Divisional Forest Officers shall be transferred to the latter at the end blished plantations. 
of the 3rd year after the plantation, i. e., before the 30th of June of the Znd year 
following the year of formation of the plantation. A set of copies of the 
nursery and plantation journals along with maps shall be supplied to the 
Territorial Divisional Forest Officer. 


209. Immediately as the plantations carried out outside Reserve Forest, Declaring planta 

are taken over by thc Territoral D. F. O. along with the jcuurnals and the maps tions as Reserve 
the D. F. O. shall initiate proceedings for getting these ara constituted as Reserve £ Tc#!#- 
Forests. If compact large blocks have been Set aside for plantation of which 
only parts are taken up for such work, every year, such proceedings shall be 
started for the entire block/blocks. This also applies to areas outside Reserve 
Forests where the Terirtorial D. F. O. himself carries out plantations. 


210. Immediately as plantations mentioned in the preceding paragraph are Declaration of 
either taken over or are carried out as the case may be, action shall be taken ନ Species al 
to get the planted species declared as Reserved species under the appropriate i a 
section of the Orissa Forest Act, 1972, if such species bas not already been 
declared as a Reserve specics for the locality. 
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APPENDIX I 
CIRCULAR 


SumEcT— Guidelines for Selection of lards for various Plantation Schemes of the Forest 
Department. 


1-1 Government have, from time to time. been stressing the need for scientific and Systematic 
programme of plantation and have indicated the procedure for taking up plantation in such 
manner that the objectives of man-made forestry is achieved. It is essential to re-define the 
objectives of forestry management in future in the context of rational development and utilisation 
of forestry resources in the State. Theic should be a shift from present conservation oriented 
forestry 10 a more dynamic programme of production forestry. The increased production will 
meet the requirement of un expanding economy. In its attempt to make India Green, jt will 
adequately meet the econumic. social and ecological needs. The State will also be financially 
benefited by quick returns’ 


1:2 Considering the impertance, Government bave launched a systematic programme of 
mar-macc forests to clear-fe}l the poorer quality mixed forests of low economic value inside reserve 
forests und to replace them by econcmicatly more valuable species like Teak, Gambhar, Sisham- 
Seemul, etc. Tle future plantation strategy will therefore, involve replacement of the existing 
growth by species yielding higher cconemic return in both volume and value. 


2. Although the intention of the Government is to undertake major portion of 
plantation in the reserved forests, instances have come to the notice of the Government 
that plantations under various schemes are undertaken indiscriminately in all categories of 
lands by the field officers thereby creating an embrassing situation for the Government. 
Sometimes schemes function in an overlapping manner without ascertaining the cxact 
status of the land and the plantations are left without statutory protection. Further 
instances have also come to notice of Government that some field Officer have 
occupied Government land for plantation without obtaining permissions from the 
competent Revenue Authority. This practice should be discontinued fothwith. It is clarified 
that no land which is not reserved forest within the meaning of the Forest Act is under the 
inanagiment of the Forest Department. It is further clarified that Government land, not 
included in any reserve ! forest is under the management of the Revenue Department unless 
it has been specially alienated in favour of any other Department. It is also clarificd that 
management of any land v2 which a protecied forest stands rests in the Revenue Department 
and not in the Forest Department. If therefore a plantation is intended to be raised on any 
land which is not a reserved forest, then prior permission of the competent Revenue Authority 
to that effect is required. An exception can however be made in respect of Government 
lands which have already been notified for reservation under section 4 (i) of the Forest Act. 
In otner words if the intention is to take up plantation of any Government.land which is 
neither a reserved forest or notified for reservation under the Forest Act, then the procedure 
outlined below should bre followed. If the intention is 10 take up any plantation on any 
private land, then prior permission of Goveroment tv that effect is required. 


3. The following procedure is prescribed for selection of land for plantation which is not 
a reserved forest or which has not been notified for reservation under section 4 (i) of the 
Forest Act. There “hould be a site selection con mittee consisting of :— 


(1) The Subdivizional Officer 


(2) The Divisional}Forest Officer in charge of Plantation, and 
(3) The District Agricultural Officer 


The Divisional Forest Officer should be the convenor of this committee. The Subdivisional 
Officer should preside over the Committee meetings. After the site is selected for the plantation 
the Divisional Forest Officer should forward to the Tahasildar a certified copy of the proceedings 
of the site selection committee (giving identifying particulars like name of village, Plot No 

Area, etc.) for making an appropriate entry in the land records so that the land will not be made 
available for any other purpose without first consulting the site Selection Committee. if a land 
selected for plantation is not used for tne purpose within a period of two years from the date of 
selection then the order of selection will lapse and the ban on its allotment for any other purpose 
will be deemed to have been withdrawn. The Divisional Forest Officer will keep the Tahasildar 
informed as to the exact use to which the land has been put within this period. If the Tahasildar 
dose not get any infomation from the Divisional Forest Officer within the aforesaid period or 
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two years about use of the land then he should presume that the land has not been used for 
plantation. In order to make the process complete all the plantations made on the lands which 
are not yet reserved or which have-not been notified by the 1st April 1977 under section 4 (1) of the 
Forest Act for reservation should be put yup to site selection Committee by the Ist-October 1977 
for their post approval so that a complete record can be kept of these lands also by the Tabhasildar 


in the aforesaid manner. 


_ 4. Ceiling for plantation cost has been prescribed in G. O. No. 26152-F. F. A. H., dated 
the 25th October 1976, fixing Rs. 360 per acre of plantation. Keeping this overall ceiling in tact, 
minor adjustment in expenditure could be made taking into account conditition of soil, micro- 
climatic variations, wage rate, etc. 


5°1. Keeping these broad guidelines in view the policy regarding selection of lands in respect 
qf yarious plantation scheme is indicated below. 


(a) Economic Plantation 


5:2. This being a commercial scheme the plantations under this scheme will be taken up only 
in the Reserved Forcsts and in no other land. 


(b) Plantation of quick going Species 


5'3. This also is a commercial scheme and therefore the plantations under this scheme would 
be undertaken in the reserve forests only and in no other lands. 


(c) Afforestation in Coastal Belt 


5:4. This scheme is undertaken for raising plantation along the sea-coast as an anti-cyclone 
measure with a view to protecting life and land of the people from the periodic ravages of cyclone. 
This is complementary to the scheme for afforestation for soil conservation on coastal and dunes. 


The scheme will be executed over a 1 K. M. wide strip along the sea coast in three coastal 
districts of Cuttack, Puri and Balasore except in Balisore Subdivision which will be covered 
under the scheme, Afforestation for Soil Conservation in Coastal sand Dunes’. Only lands which 
can bz spared by the Revenue Authorities can be planted under this scheme. 


(d) Farm Forestry 


5:5, This scheme has been tuken up for raising plantation of suitable firewood species in 
small patches of land available near the village, namely lands notified for reservation under 
section 4 (1) of the Orissa Forest Act. Government lands situated on road sides, and canal banks, 
barren, semi barren lands, hills and hillocks which can be planted with suitable species; for supply- 
ing fuel-wood to the villagers where there is dearth of firewood. For road side and canal side 
lands, permission would have to be obtained from the competent Revenue Authority before taking 


up plantations. 

5:6. Such plantations can also be taken up in Government waste lands which are unfit 
for cultivation or for homestead purposes. Such land selected for the purpose should be 
free from any encroachments. As far as practicable the lands should bs recorded as Abada 
Ajaogya Anabadi as per procedure laid down in Revenue Department's letter No. GE-(GL)-46;67- 
33899-R., dated the 8th July 1965, 

(e) Development of Minor Forest Produce 


5-7. Plantation of lac, tassar, cocoa, etc., is carried on under this scheme. It is considered 
necessary that species like Asan could also be plantcd for rcaring Tassur preferrably in the distri- 
cts where Tassar is traditionally grown. These piantution may be raised mostly inside the reserved 
forests and lands already notified for reservation under section 4 (1) of the Forest Act. Lands 
which are earmarked in land records as village forest can also be used for this purpose. Sabai, 
Patalgaruda and other medicinal plants of economic yaluc can also be planted under this scheme. 


(f) Afforestation for Soil Conservation in Coastal Sand dune 


5-8. This scheme is complementary to the scheme ‘Afforestation in Coastal Belt’. Plantation 
under the scheme may be taken up on Government lands within 1 K. M. of sea shore that can be 
spared by Revenue Authorities in the Balasore Subdivision in the district of Balasore. 
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(g) Social Forestry—Mixed Plantation 


5°9. The scheme aims at raising mixed plantation of timber and firewood spscies to mo:et ths 
requirement of the people. This plantation may bc taken up on hills, hillosks and roi siles and 
canal side lands only or lands notified for reservation under section 4 (1) of the Forest Act. No 
other land should be used for the purpose. This principles enunciated in paragraph 5°5 should b> 


followed in this case. 


"4 ଏ | (h) Social Forestry Reforestation of degraded forests 

1a 5°10. The scheme asims at rehabilitating depleted reserved and pcotecisd forests to meet the 
requirement of small timber and fire-wood to the rural poo>ple with priority in scarcity areas. 
Plantation will be taken up in reserved forests within the meaning of the Forest Act and on lands 


notified for reservation under section 4 (1) of the Forest Act and lands earmarked inthe land 
records as village forests. 


N. C. BEHURIA 


Secretary to Government 


GOVERNMENT OF ORISSA 
Forest, Fisheries and Animal Husbandry Department 
Meo. No. 20432-—4 F-(M) 167/77-F.F.A.H. 
Dated Bhubaneswar the 14th July 1977 


, Copy Fforwarded to Chief Conservator of Forests, Orissa‘all Conservator of Forests/all 
Divisional Forest Officers for information and necessary action. 


N. C. BEHURIA 


Secretary to Government 


MEMO. No. 20433—F.F.A.H. 
Dated Bhubaneswar the 14th July 1977 


Copy forwarded to Board of Revenue, Orissa, Cuttack/all Collectors/All Sub divisional 
Officers ( Civil ) for information. % 


N. C. BEHURIA 


Secretary to Government 
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APPENDIX II 


GOVERNMENT OF ORISSA 
FOREST, FISHERIES & ANIMAL HUSBANDRY DEPARTMENT 
No. 3F (B) 48/77—12507/FFAH. 


Fro 
SHRI D. N. PADHI, 1. A. S., DEPUTY SECRETARY TO GOVERNMENT 


To 
THE CHIEF CONSERVATOR OF FORESTS, ORISSA 


Dated Bhubaneswar, the Sth May 1977 


SUBJECT— Fixation of yardstick of staff and work-load of Afforestation Divisions in Orissa 


SIR, 


I am directed to say that after careful consideration of the work-load and staffing pattern 
of all the Afforestation Division, Government have been pleased to fix the yardstick of staff 
for each whole-time (i. e. excluding the special purpose Afforestation Division) Afforestation 


Division and its work-load would be as follows— 


1. Every Afforestation Division should have a work-load of one thousand hectares of new 
plantations a year. Maintenance of plantatic ns raised in tke previous two years and 
making preliminaries for plantation cver one thousand hectares for the coming year. 


2. The jurisdiction of one Afforestation Division should ordinarily cut across District 
boundaries and in ro case it Should cut across boundaries of Revenue Divisions. 


3. No financial outlay should be involved in maintaining and conserving plantations after 
three financial years counting from the year in which the plantation is raised. These 
maintenance and Conservation should be the responsibility of Territorial Divisions. 


4. No Territorial Division or other Division which is not engaged whole-time ‘for 


plantation should take up any plantation unless it is required for purposes of Research 
or unless the area to be planted is an isolated small patch, or otherwise prescribed in 


working plans. 
5. The field staff strength of a whole-time Afforestation Division will be :— 
(i) Divisional Forest Officer—One 
(ij) Forest Ranger—Five 
(iii) Foresters—Ten to Fifteen 
(iv) Forest Guards—Thirty to Forty-five 


The above staff will be in addition to the clerical staff for which a separate yardstick has 
been fixed. 

You are therefore requested to re-deploy the staff in each Afforestation Division on the 
basis of the yardstick now prescribed for the purpose. 


Yours faithfully 
D. N. PADHI 


Deputy Secretary to Government 
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MEMO. No. 12908-FFAH. 
Dated Bhubaneswar, the Sth May 1977 


Copy forwarded to Conservator of Forests (Territorial, Afforestation and Development 
Circle) for information. 


D. N. PADHI 
Deputy Secretary to Government 


MEMO. No. 12909-FFARH. 
Dated Bhubaneswar, the 5th May 1977 


Copy forwarded to All Divisional Fosest Officers (Territorial and Afforestation Division) for 
information and guidance. 


D. N. PADHI 


Deputy Secretary to Government 
MEMO. No. 12910-FFAH. 
Dated Bhubaneswar, the 5th May 1977 


Copy forwarded to Plan/Settlement Section for information and guidance 
D. N. PADHI 


Deputy Secretary to Government 
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APPENDIX IV 


Species recommended for plantations under different five-year plan schemes 


A. Productive Schemes 


. Economic plantations .« Teak, Gamhar, Mahogany, Casuarina, Toon, Red- 
sanJers, Sandal. 


. Plantation of Quick Growing Eucalyptus, Acacia auriculiformis, Gambar, Simul, 
Species. Tropical Pines, Mahanim, Duabanga grandiflora, . 


. Plantation of Minor Forest Cashewnut, Sabaigrass, grasses yielding essential oils 
Produce. like Rusa and Lemon grass, Coffee, Patalgarud and 
other medicinal plants, Bixa orreliana. 


B. Protective Schemes 


. Plantation in the Coastal Belt Casuarina, Cashewnut, Polang, Neem, Bani and 


Keruan (the last two in areas subject to periodic saline 
inundation). 


. Plantation for Soil Conservation All the above species except Bani and Keruan 
in coastal sand dunes. 


. Plantation for Soil Conservation Any species suited to the locality, grasses, Agave 
in River Valley Project. 


C. Social Forestry Schemes 


. Mixed Plantations Fuel, fruit and fodder Species suitable for the locality. 
The following tried species are recommended— 
Sisham (if fenced ), Acacia auriculiformis, Babul, 
Cassia siamea, rain trec, Glyricedia maculata. Among 
fruit trees Guava, Ber, Jamun, Ata, Mango and Jack 
fruit may he planted. 


. Reforestation of degraded forests Species suited to the locality 
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APPENDIX V 


PLANTATOIN NOTES ON IMPORTANT FOREST 
SPECIES (FOR ORISSA) 


1. Tropical Pines 


Of the Tropical Pines tried so far, Pinus insularis Phillipines, (Assam Hills) 
and Pinus caribaea (British Honduras, Bahama, Andros island) have given good results. 
The performances of Pinus patula, Pinus gregii, Pinus oocarpa, Pinus montuzome are quite 
encouraging as those of Qupressus lucitanica and Callistris glauca. 


All these Species of Iropical Pines need a fertile soil and cool climate and are suitable, 
for planting over altitudes of 600 Mt. M. S. L. in the agency tracts of Kcraput, Ganjam, 
Phulbani, Keonjhar and Mayurbhanj districts. There is steep fall in the growth rate of tpe 
Species over erroded areas, hill tops, water logging sites ctc. A deep sandy loam Soil 
not exposed to erosion gives the best performance. Callistris glauca and Cupressus lucitanica 
may ,however, be tried over degraded sites, 


The detailed nursery and plantation techniques of these species are at the end of this 
appendix. The following precautions are, however, highlighted: — 


A. Seeds of Tropical Pines should be treated with fungicides like Dithane-M.45, Brassicol 
etc. before sowing. 


B. Seeds are best sown after the rainy season and in case of frosty areas, after the 
frost. 


C. The soil should always be slightly acidic 
D. Excess watering or excess shading to nursery plants should be avoided 


E. Mycorrizal innoculation should be carried out in the ground nursery bed, polythene 
nursery and where necessary in tbe planting pits. 


F. Seedlings should be min mum 18 months old and they should be maintained in the 
nursery by repeated spraying of Blitox solution. Repotting of seedlings may be 
done when tlhe seedlings are about 6 months old where it is indicated by stagnatio2 
in growth or mortality. 


G. The size of the pits should be minimum 45 cms. cube and spacing 2°5 Mt. Xx 2:5 Mt. 
Digging of pits should be done during April-May and the soil treated with Gamaxeno 
and Rock-phosphate before filling in of pits during June. $ 


H. Planting should be done with the early monsovon taking every rrecautions not to 
damage the plants in carriage from nursery sites. Bending of tap root in planting 
must always be avoided. 


I. The plantations are to be given three complete weedings each year up to about 5 
years. Hoeing of soil around the plant and mulching need pe done along with each 
weeding up to 53 years. £ 


J. The plantations should be strictly fire protected till those are harvested in about 15 
years time. Prumnning of lower branches may be done in case of Pinus insularis 
after 3rd year. None of the species respond to coppicing. 


2. Eucalyptus hybrid 


Being a hybrid there is a great variation in the performance of indivisual stems in the sama 
plantation. Generally speaking, however, this species has done well from the coastal sands 
right up to the frosty hills. It has given the best growth over the saady loam soils with good 
drainage and has generally failed ovér erroded lime ghooty soils. The species dors not at all 
stand root competition or overhead shade. Repeated soil working and weedings are 
therefore essential in thc initial years of formation. The species is highly susceptible to swhite- 
ant damage and application of Gamaxene to the pit soil and Endrine at the base of seedlings 
in case of plantations are recommended. Selection of seedlings in the nursery to reject the 
weaker ones reduces field mortalities and plants as tall as 0°5 Mt. gives good survival. The 
species responds well to the application of Nitrogenous fertilisers up to 3 years after which 
there is no significant difference. The size of polythene bags should be 57x99” tn thé minimum 
and the Size of pits preferably 45 cin. cubes. A closer spacing of Imt. x 1. mt. has given the 
best initial height growth but for large scale plantation this may be increvsed up to 2 mt. x2 mt. 
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calv igna Both these species have done fairly well over altitudes 
3 Eur pons Sole E of 601} mt. MM S. L. In the first vear of plantation. 
4. Eucalyptus Citriodora Mortality due to drought is rather heavy but once 
\ established the rate of growth is quite fast. The 
nursery and planting technique are the same as that for 
Eu. hybrid. Both the species can withstand water 

J logging to some extent. 


5. Eucalyptus torreliana 


This species is as good as Eu. hybrid and may be preferable over water logged sites. There 
is heavy lateral branching of the species and therefore repeated prurings and closer spacing 
are recommended. Plantations of the species may be raised following the technique for 
Ev. hybrid. 


6. Eucalyptus polycarpa “” The performance of these species is quite encouraging 
7. Eucalyptus paniculata in as much as these have done well over coastal sands 
8. Eucalyptus maculata if water logged areas and high hills, excluding rocky 
9. Eucalyptus platiphylla and erroded lime ghooty soils. 


10. Eucalyptus miniata J 


11. Tectona grandis 


This species is best raised by pre-monsoon planting of proper sized stumps at 2:5 mt. X 2°Smts 
spacing. A deep fertile, well drained soil not liable to erosion gives the best result. There 
is stagnation in the growth of the species over degraded rocky sites, erroded lands, rcd 
and lateritic soils and above altitudes of 600 mt. M. S.L. Attempts to raise plantations usipg 
pre-sprouted stumps Over degraded sites are not very encouraging while the same technique 
applied at higher altitudes over good site is quite encouraging. The specics responds well to 
repeated prunings, weedings and soil working as also to application of N. P.K. (2:2: D 
fertiliser up to about 3 years. It is a good coppicer and singling out of stems from second year 
onwards need be done as per necessity. Thinnings are very important and these may be carried 
out with reference to the All India Yield and Volume Tables. The species suffers heavily from 
initial supression and therefore all tending operations including climber cutting must be attended 
to timely every year. The origin of seed is an important consideration for the species and 
Balugaon seeds appear to be giving the best results. Malformed or undersized stumps should 


not generally be used while splited stumps (from over grown seedlings in the nursery) are 
preferable. 


12. Acacia auricolaeformis 


Seeds collected from middle aged trees give generally good result. Direct sowing of seeds 
in polythene bags of 9” x 5” size is preferable. The species is very fast growing over good sites 
but can withstand degraded or poor soils. Bigger pits of 45 cm. cubes mounding of soil and 
other soil conservation measures are recommended when plantations of the species are taken 
up in degraded sites. A closer spacing of 2 mt.x2 mt. appears to be giving better growth and 
volume production in the initial years. The species responds well to application of N.P.K. (2: 2: 1) 
fertiliser, soil working and repeated weedings while it suffers from over head shade and extreme 
water logging. lt is highly susceptible to fire. Natural regeneration of the species in abundance 
over good sites under the older plantations is already seen at many places. 


13. Gmelina arborea 


This is best planted using potted seedlings although it can also be raised from stumps as in 
case of Teak. Selection of healthier tall seedlings is an important operation. Seeds should preferably 
be cullected from bigger trees found in the forests and not from the goat-pans although the 
germination incase of the Jatter is slightly better. A closer spacing of 2 mt.X2 mt. and repeated 
pruning of side branches appear to be very helpful. The species responds well to weedings, Soil 
workings, mounding of soil and application of Nitrogenous fertilisers up to about the Sth year. 
A deep sandy loam: soil with good drainage gives the best result while the species gets stunted over 
degraded or eroded sites. There is a marked variation in the growth of the species depending on 


site quality. It is highly susceptible to damage by browsing and fencing of the plantation area 
an:! arpointment of watchers are essential. 
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14. Dalbergia Sissoo 


Plantaticns cf the species can be raised using potted seedlings, pre-sprouted branch cuttings 
or pre-sprouted stumps as also from thick stumps in crow-bar holes. Pre-sprouted stumps 
over sandy loam sites with good drainage, preferebly on river banks give the best results. 
A spacing of 2.5 mt. x25 mt. may be adopted for better sites. Jt may be less for 
‘average sites. The species is highly susceptible to browsing, water Ilcgging and eroded sites. 
It responds well to irrigation, application of N.P. K. fertilisers, pruning of side branches 2nd 
repeated weedings accompanied with soil workings. 


15. Dalbergia latifolia 


This is best grown from pre-sprouted stumps in 5”Xx9” size polythene bags following the 
technique for Dalbergia sissoo. The species can however be tried in arid zones over good sites. 
Its initial growth is rather slow and this can be boosted up by application of N. P. K. fertilisers 
and repeated soil working. 


16. Pterocarpus marsupium 


One year old stumps, pre-sprouted in 5” x 9” size rolythene bags planted at 2°5 mt. x25 
mt. spacing in 45 cm. cube pits followed by repeated soil working and heavy arplication of 
N. P. K. fertilisers appear to be giving good results. Growth behaviour of the species is almost 
the same as that of Dalbergia Jatifolia and so 2lso the plantation technique. 


17. Pterocarpus santa!ious 


This appears to be slower growing than Pterocarpus marsupium and therefore a closer spacing 
of 2 mt. x2 mt. is recommended. There is no change in the nursery or plantation technique 
of the species compared to that of Pterocarpus marsupium. 


18. Anacardium occidentale 


The size and origin of seeds are very important as also rejection cf weaker seedlings in the 
nursery. Given a good site, the species has done well right frem Central plains to high level 
platcaus. Bigger size pits, application of Gomaxene «nd N. P. K. fertilisers to the pit soil before 
planting and occasional watering in summer in the year of formation also found helpful. The 
spacing may be 4 mt. x4 mt. to 5 mt. × 5 mt. Grafting of one year old plant using quality scions 
are rep orted!y giving good economic returrs. The species is suscer tible to camage by white ants, 
cattle and fire and necessary precautions aga'nst these agencies need be taken right from begining. 


19. Casuarina equisetifolia 


The nursery and plantation technique followed by afforestation divisions appear to be quite 
suitable. It is however suggested that seeds should be collected from well grown middle aged 
trees and not from imature plantations. The planting time may be delayed wlhiere damage by 
cyclonic storms is common. Application of P. & K. fertilisers in the first year and stoppage of 
watering during the second year do not seem to be making much difference in the survival of the 
species but this is Subject to confirmation by more experiments. 


20. Cassia Siamia 


The nursery and the planting technique for the species are almost the same as that for 
Acacia auriculiformis with the difference that the species suffers from bad handling of 
plants in carriage at the time of planting, break of rains soon after planting and severe 
drought upto about 2 to 3 years of age. There is marked difference in the rate of growth 
of the spécies depending’ on site quality and generally speaking bad sites should be avoided. 


21. Albizzia lebbeck | Pluntations of these species can be raised using 
tall potted seedlings of the year in bigger size 

22. Albizzia stipulata | pits of 45 cm. cubes over deep loamy or clayey 
I t loam sites following the technique for Acucia 
23. Albizzia procera auriculaeformis. All the species are attacked by 
| insects when very young and therefore frequent 


spraying of insecticides is recommended. 
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24. Eugenia jambolana (Syzizium cumini) | 


25. Terminalia belerica 


an the species can be raised using potted seedlings 

over clayey or water logged sites. Potted seedlings. 
kept in the nursery for about one year, mounding 
of soil and a closer spacing of 2 mt. x2 mt. are 
recommended. 


26. Azadirachta indica 
27. Emblica officinalis 
28. Terminalia tomentosa 
29. Terminalia chebula 


30. Acacia arabica All the species are suggested for clayey or degraded 


sites including lime ghooty areas. Plantations can 


31. Acacia leucophlea | be raised by direct line dibbling of seeds over 1’ 
¢ high bunds or mounds spaced at 6'x6’ or by 
32. Acacia catechu |] using potted seedlings of one year. The species. 


particularly Acacia catechu is seen to be slow 
| growing or trailing on ground in the first year. 
But with proper soil working and weeding (in- 
cluding removal of excess seedlings) there is better growth in subsequent years. Pit 


planting followed by mounding of soil even at irregular spacement is recommended for highly 
erroded sites. 


33. Pithecolobium bulche 


34. Ailanthus excelsa | ee species can be raised over foot hillls with 
& good soil depth using either potted seedling or 
35. Bombax malabaricum 1 one year old stumps. The spacing should be mini- 


mum 5 m. x 5m. Being strong light demanders the 


plantation should be kept free of weed growth and climbers till these are firmly 
establised. 


36. Adina cordifolia 
37. Lagerstroemia parviflora 
38. Sterculia urens 


39. Mitragyna parviflora Experimental plantations of these species using potted 


seedlings in 45 cm. cube pits are not found 
encouraging so far. The growth is invariably 
poor while the survival is generally satisfactory. 
More experiments using one year old seedling, 
coppicing the seedlings in the second or third 
year, early control burning. etc., are being conteme- 
plated. Application of fertilisers have not been 
found generally helpful 


40. Boswellia serrata 


en MiP isa ie in pa NN ON tei eal 


41. Cleistanthus collinus 
42. Anogeissus latifolia 
43. Madhuca indica 
44. Soymeda fabrifuga 


45. Chloroxylon swietenia 


isi mi i rt tr 


46. Diospyros melanoxylon 


47. Dendrocalamus strictus 


Planting of one year or more old pre-sprouted seedlings using 7”x12” polythene bags in 
pits of 45 cm. cubes has generally given better survival over sites with good top Soil. 
Application of heavy dose of N. P. K. fertiliser to pit soil, mounding of soil to 1 to 2 feet at the 
base of plant: and complete protection against grazing and browsing are means to early esta. 
blishment of clumps. Trench planting over foot hills have also given good results. Formation 
of clump is much delayed over high hills and plateaus. 


48. Dendrocalamus in longispathus 


_ Given the same technique, and site this species is seen doing better to Dendrocalamus 
strictus, but then there is difficulty in procuring the seeds. 
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hills ad plateaus Cccompared to either D. 

lcngispathus or D. strictus. The nursery and 

Pr plantation iechnique are ihe same as that for 

51. Melocana bambusoides | D. sirictus. There is great dificuliy in procuring 

| | the sceds ofthe species. Off-set plantings under 

carefu) attention have given good culm size in retearch gardens tut this may not te possi- 
ble on largz scale. 


49. Bambusa nutans ] These species seem to be doing better over the bith 
| 


50. Bambusa tulda 


52. Melalucca glauca 


Potted seedlings planted at 2 mt.x 2 mt. spacing fc)lowing the tecbnique for Casuarina 
plantations over coastal sands give satisfactory results. The species is also seen doing well 
over the coastal plain incjudirg over water logged areas. Watering to plantations is not 
equired in such cases. 


53. Cassia fistula “| These species are best raised from potted seedlings 
over the coastal plains, cana! tanks and gente 

54. Pongamia glabra foot hills with good soil depths. All the specics 
are very slow growing and frequent weedings, soil 

55. Strychnos nuxvomica l workings and copmlete protection against cattle 
| damage over long pericd are necessary Exper- 

56. Callophyllum inophyllum J mental plantations raised at altitudes upto €00 mt. 


M. S.L. in pits of 45 cm. cubes are found 
helpful. Application of N. P. K. fertiliser in pits as well as to plants is recommended 
The normal spacing of 2:5 mt. x25 mt. may be adopted to for all these species. 


57. Annona squamosa These species can be planted following the technique 
for Cashew nut. Grafting of Mango in-situ using 
58. Mangifcra indica quality-scions appear to be quite successful. Protec- 
tion against rodents, white ant damage and cattle 
59. Artocarpus integrijolia । are essential. Planiing of taller seedlings and appli- 


J cation cf N. P. K. fertilisers give better results. 
60. Tamarindus indica 


61. Bixa orellana— 


This is a species of comn ercial importance which can te grown along fence line or in pure 
patches from 6 month old potted seedlings at 3mt. x 3 mt. spacing in 45cm. cubes pits. 


62. Glyricidia maculata— 


This is a fast growing plant which is good for fodde1 as well as for fuel. It coppices well 
and is suitable for dry land afforestation over good sites. Potied seedlings planted at 3mt. Xx 
3mt. spacing give good result provided initial protection against cattle damage is given. The 
nursery and planting techniques are the same as per Cassia Siamia or Acacia a uriculaeformis. 


63. Polyalthia lengifolia 3 


64. Polyalthia pendula I 
The seeds of all these species have very short viability 


65. Michelia champaca | and should be sown immediatly after ripening. 
Drying of seeds in shade for 3 to 4 days before 
sowing gives good germination. The performance 
is best over moist valleys with deep loamy soils over 

| altitudes of 600mt. M.S. L. while in poorer soils 

| there is heavy mortality and poor growth. 


66. Cedrela toona 

67. Chukrassia tabularis 
68. Grevillearobusta 

69. Duabanga sonnerotoides | 


70, Cynamomum zeylanicom— 

The cultivation of the species from one year old potted seedlings in pits of Imt. cube spaced 
at 3mt. x 3mt. has proved highly successful both in the coastal plains as well as on plateaus. It 
suffers from severe cold or severe summer. The species can stand light shade but its performance 
is better under open condition. Mounding of soil, application cf N. P. K. fertilisers and protec- 
tion against damage by rodents or monkey 8s are desirable. 
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71. Theobroma cacao \ These species afe planted under shade of mother trees, 
b Their performance is best where the soil is very deep 
72. Coffea arabica J and rich. Coffee is cultivated using 6 month old 


seedling preferably over altitudes of 600mt. M.S. L. at 2mt. X Zmt. Spacing. The species does 
pot stand severe summer or frost. Cocoa is grown in the coastal plains and suffers very badly 
from high temperatures and water logging conditions. The spacing adopted for this species is 
generally 4mt. x 4mt. Seeds of both the species have very short viability but require no pre-treat- 
ment. Seeds sown directly in polythene bags give rise to taller seedlings and selection of healthy 
sesdlings for plantation is an zsseatial pre-requisite, 


73. Rawolfia tetraphylla (R. canescens) 


“ This is a very imp)rtant medicinal plant and itS cultivation over marginal agricultural lands 
and un jer shade of forest tre2s in plain forests has proved highly encouraging. Potted seedlings 
can be raised from seeds, branch cuttings and stumps. Repeated ploughing and cross ploughing 
of land and removal of all w2eds, roots, etc., are esseatial. Thz sp2acies can be planted at imt. X 
Imt. spacing and responds very well to both irrigation and fertilizers. In short, it has to be 
sown as aa agricultural crop to obtain th> maximum financial return in a short period of 3 to 4 
years. Both ths ro?ts and shoots of t4> sp>cies; are in d*maind in the market. 


74. Rauwolifia serpentina 
This sp2cies is more valuable to R. tetraphylla but is muc i slywer growing. It is best grown 


under heavy shade with rich soil preferab!iy with a cool climate. Its plantation and nursery 
techniq Je are the same as R. tetraphylla. 


75. Cymbopogon martini These are aromatic grasses which can be cultivated as 
agricultural crops over marginal lands either from 
76. Cymbopogon winterianus J slips, sz2dlings or direct broad casting of seeds. Deep 


goil working, irrigation and application of N. P. K. fertilisers are desirable though not essential. 
Both the species have done well in the arid plains of Sambatpur and Sundargarh districts as well 
as over the plateaus in Koraput, Phulabani ani Muivurbhaj districts. Under Planting in lines 
may also be successful. 


77. Cymbopogon flexuosus Th2se two aromatic gcasses have become wild where- 
ever introduced excepting over coastal sands. The 
78. Cymbopogon nardas oil content is however low as also the market price 


of the oil. Under planting of the species in forest plantations is thzrefore not desirable, 

79. Tysanolaena maxima (Broom grass) 

_ This species is best grown from slip; coliecied from natural forests over moist hill slopes and 
plains at altitudes more than 602mt. M. S. L. The slips miy bz planted in crow-bar holes at Imt. 


X Imt. spacing. A fairly deep and mo)ist soil s:cutes quick establishment and good multiplication 
of tie species. It can be grown under shade as well 15 opin conditioas. 
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50 
APPENDIX VII 


Particulars of seed or fruit supplied 


1. Species 

2. Date of collection 

3. Locality—(Mention number of. seed trees, if such trces have been marked). 
4. Elevation 

5. Aspect 

6. Average annual rain fall 

7. Characteristics of mother trees that might possibly be hereditary (if any)* 


8. Method of collection—(including extraction, cleaning, etc., as well es weathering, if 
any). 


9. Method of storage 


10. Signature (or name) of person furnithing atove details, (who could vouch for their 
authenticity). ** 


11. Date and place of despatch to consignee and how despatched. 
12. Quantity despatched 


13. Condition at the time of packing for despatch and how packed 


Signature of supplying Officer 


# e. g.—Bole form. branching habit, twisted fibre, ornamental! figure, fluting, etc., or local racial character- 
stics such as unusual frost hardiness or drought resistence of the local strain or other local 
pecularities. If collection is made from a few trees only, individual characteristics of each tree 


should be recorded. If large, collection from many trees, local racial characteristics should te 
noted, if any. 


€**—This will normally be the person who supervises collection in the field. If collection is dove 
on contract by mulias or without any responsible supervisor this should be stated. 
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APPENDIX IX 
FOREST DEPARTMENT, ORISSA 
Nursery Register 
FORM No. 1 
GENERAL 


Circle... vv vse. Pr Name of Plantation/NurserY... esse. 


1. Situation 
2. Source of water supply and its Iccation 
3. Nature of soil 

4. Average distance from planting site 

5. Area 

6. Number and size of beds 
7. Type of beds (raised/supken) 
8. Species sown (give number of beds for cach species) 

9. Method of sowing (Whcther bro.dcast, dibbled cr in Crills) 
10. Quantity of seed scvr per ted (cetcils cf esch specics to Fe given sepa;ately) 
11. Date of sowing _ 
12. Whether any shade provided 

13. Frequency of watering 

14. Nature of special treaimcnt of sccd Fefcre sowing (if any) 

15. Germination (for different species 10 be 1ecorded separately) 

(i) Period lapsing between st wing and first germinetion (i. e. appearence of cotyledens} 
(ii) Period lapsing between Sowing acd l.st germinaticn 
(iii) Percentage of germination 

16. Any Hormones or insecticides used 

17. Percentage of sutvival in the nursery bed 

18. Duration for which plants were kept in the nursery bed before pricking out 
19. Average height, and spacing of seedlings after pricking out done 


20. Period for which sccdiings were kept in the nursery bed beiore Stumping/transplanting 
to polythene bags. 


21. Height of plant at the time of transplanting to polythene bags (measurement to be 
taken above the collar). 


22. a treatment given to soil filled in polythene bags. (Manure and insecticides 
used). 


23. Potted plants how placed whether under shade or in open 
24. Frequency of watering in the potted plaints 

25. Percentage of survival in the potted plants 

26. Cause of mortality 


27. Removal to planting site :— 
(i) Method of transport 
(//) Interval of time-remeval from nursery to plonting site 
(//i) Time lapse between receipt in planting and si‘e actual planting 
(jv) Date and month of removal to planting site 
28. Size of plants at the tin‘e of planting (measurement to be taken above ground) 


29. General Remarks 
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FOREST DEPARTMENT ORISSA 


Nursery Registar 


FROM No. 2. 


DETAILS OF CosT 


DivIiSION ccvl. cece eeeer ev errs s Range... ... ere ee a ah ee i 
Circle... lll vers Name of plantation/NUrSerfy....eeveee set ewe 
Area of nursery... ...ev- 
Si. Details of work ¥r. No. Amount Date of Remarks 
No. operation 
ଓ) (4) (5) (6) 


(1) (2) 


1 Site elflearance 
2 Collection of debris and first 


burning. 

3 Collection of debris and 2nd 
burning. 

4 Collection of debris and 3rd 
burning. 


5 Preparation of nursery beds 

6 Cost of manure used 

7 Cost of soil working and mixing 
manure in beds. 

8 Cost of seed (uscd) 

9 Cost of sowing 

10 Cost of providiag shade if any 

11 Coit of we:ding of seed b:ds 

12 Cost of pricking out of seedling 
(if done). 


13 Cost of tranmplaitin; to | polythene 
bags. 


14 Cost of polythene bags used 


Cost of preparation of soil inclu- 
ding cost of manure. 


16 Cost of filling soil in polythene 
bags. 


17 Cost of watering 
18 Cost of insecticidess used 
19 M sc:lla129 15 expenditure inclu- 
diag f:acing of nursery. 
SUMMARY— 
(/; To‘al cost of raising the 
nursery. 


(i) Productioa cost of se:dling 
for oa: hsctare of plantation 
{2m x 2m. sp3sies). 


(i//) Pro luction cost per plant 


“CCDC AOD Oe OOOO 
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APPENDIX X 


Detailed break up of per acre cost of Plantation at Rs. 360 


(Approved by G. O. F. F. & A. H. 
Department Letter No. 4-F (S)60/ 
76-2325/F. F. A. H., dated the 
25th January 1977. 


OOOO OO 


Per acre cost of plantation at 


Ttem of Works Number of Rs. 360 
Mazdoor ————N———— 
Wages Cost 
(1) (2) (3) (4) 
L. Labour cost— 
1. Preplanting— 
(a) Survey & Demarcation 1 @4 4 
(2) Clearance 5 @4 20 
(e) Burning = 4 @4 16 
(d) Alignment & stacking 1 @4 4 
(e) Pitting 16 @4 64 
27 108 _ 
2. Nursery cost— MA RE Na 
(a) Fillings of Polythene bags 3 @4 12 
(2) Treatment and sowing of seeds po 1 @4 4 
(c) Watering & other items 5 @4 20 
9 36 
3. Planting— nr 
(a) Carriage & plantirg including 5% casualities 7 @4 28 
4. Post planting— 
(a) Ist Weeding ଜା 3 @4 12°00 
(2) Mannuring 2 @4 8-00 
(c) Secend Weeding ov 3 @4 12:00 
(d) Soil Working 3 @4 12-00 
(c) Application of insecticides 1 @4 4:00 


12 48°00 
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(1) (2) (3) (4) 


5. Second Year operation— 


(a) Casualities & replacement 1 G4 8:00 
(No. of Mazdoor 2) 
(2) Weeding, Soil Working & Mannuring 8 @4 28-00 
(No. of Mazdoors 7) 
(c) Prunning 2 @4 ୫-00 
11 44-00 
6. ird Year operation— 
(a) Weeding & prunning 2 @4 8:00 
7. Miscellaneous — 
(a) Watering 3 
| 
(5) Fire tracing og 5 @4 20-00 
| 
‘c) Inspection path J 
73 292:00 
II. Cost of materials— 
(a) Polythene bags 25°00 
(b) Manure & insecticides 20-0 
(c) Cowdung manure 13-00 
(4d) Fencing of Nurseries, shades, etc. ନ 4:00 
(e) Cost of seeds 2:00 
(/) Miscellaneous & Continger.cies 5 4-00 
Total 68°00 
Grand Total =... 360-00 
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APPENDIX XI 


FOREST DEPARTMENT, ORISSA 


PLANTATION JOURNAL 


FORM 1 


MaArp OF PLANTATION SITE 


(Scale 4 inch= 1 Mile) 


Name of plantation centre 


(and its number, if ANDY) eeccetccooecemeereeeecereeccooen eas 
Range sessmmecee eevee DiVviSiOD oeserc serves nee 
Year of FormMatiOD cece eeecoseceeceees Area in Hectares seme tiees ଏ 
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FOREST DEPARTMENT, ORISSA 
PLANTATION JOURNAL 
FORM 2 
RECORD OF PLANTATION 
Range sve cree eee eee Division. . vee eves Cirle eee ec 
(I) General 
1. Plantation :— 
(a) Name of the Centre 
(2) Plantation No. 
2. Situation :— 


(Coupe and Compartment No., Felling series, Working Circle, 
etc. and in case of areas Outside Reserve Forest, Village, 
Survey No., éetc.). 


. Month and year of formation 

. Area in Hectares 

. Underlying rock 

. Soil 

. Average Annual Rainfall in Cm. 


00 ~~ ~~ nh $ WW 


. Temperature in degrees centigrade®:— 
(a) Average Maximum eo 
(5) Average Minimum 
9. Physical features :— 
(a) Aspect 
(2) Slope ଛି 


{ Level (0° to 5°), Gentle (5° to 10°), Moderate (10° to 15°), 
Stesp (15° to 25°), Very steep (25° to 45°) and precipitous 
cver 45°]. 


(c) Drainage 
10. Demarcation and layout. 
11. Description of growing stock! removed (Tress, Shrubs, etc.) ©... 
12. Value of G. S. (Revenue obtained, if any) 


13. Site preparation subsequent to felling :— 
(a) Collection of debris and burning 
(5) Reburning 
(c) Spacing adopted 
(d) Staking 
( Materials used, size of stake, etc. ) 
(e) Soil working 


( Size of pits dug, period of weathering of Soil, type and 
quantity of manure used, etc. Soil working will vary according 
to soil and moisture conditions ). 


(/) Miscellaneous 
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(II) First Year of Tormation 


( July to end of Ju-.e following) 
14. Organisational details:— 
(a) Species 
(2) Spacing adopted 
(c) Technique followed 
(Stumps or potted plants) 
(d) Name of nursery/Nurseries from which planting stock obtained 
(e) Mode of transport 
(/) Total number of planting stock used 
(i) Stumps 
(it) Potted plants 
(g) Planting process followed 
(/) Period of planting 
(;) Manuring (Fertilisers used and their quantity per plant) 
(j) Suegestions for future improvement. 
15. Replacement of casualties— 
(a) Period of replacement 
(5) No. of casualties replaced 
(i) Stumps 
(iz) Potted plants 
(¢) Causes of mortality 


16. Weedings— 


| | Remarks 
Particulars Period Methcd (any soil working or mulching 
core, clipping, etc,) 
(1) (2) (3) (4) 
a. Ist weeding 
b. 2nd weeding 
c, 3rd weeding 
17. Condition of plantation 
Pariiculars October Junuary June 
(1) (2) (3) (4) 
a. Maximum hcight 
b. Average height . 8 
c. Survival percentage mm 
d. Causes of mortality ବକ 


e. Condition of weed growth .. Po 
NS EO re re 
PN SE CCN 


18. Remarks; 
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I. Second Year of Formation 


19. Replacement of casualties — 


(a) Period of replacement 


(b) No. o° casualties replaced — 


(/) Stumps 
(ii) Potted plants 
20. Weedings— 


(July to end of June following) 


Remarks 
Particulars Period Method (Soil working or malching 
done) 
(1) (2) (3) (4) 
a. Ist weeding 
b. 2nd weeding = 
21. Condition of plantation— 
Particulars October January June 
(nD (2) (3) (4) 
a. Maximum height = 
b. Average height 
c. Survival percentage 
d. Cause of mortality 
©. Condition of wzed growth 
22. Remarks— 
(Use of fertilizers and quantity per plant used, if any). 
IV. Third Year of Formation 
(July to end of June following) 
23. Replacement of casualties— 
(a) Period of replacement 
(b) No. of casualties replaced — 
(i) Stumps 
(ii) Potted plants 
24. Weedings and prunning — 
Particulars Period Method Remarks 
(1) (2) (3) (4) 
a. Weeding 
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, 25. Condition of plantation 


“eee 


Particulars October January June 


(1) (2) (3) (4) 


a. Maximum height 

b. Average height 

c. Total number of plant Surviving «. 
d. Survival percentage 

€. Cause of mortality 


f. Condition of weed growth 


26. Remarks— 


V. Subsequent History 


Plantation No. RANgC. sa ece cue eee 
DIVISIOD . rece ee es ce see ieee 
Circl6, eer eve ee ଭି 
Date Particulars Signature 
( Details of work carried out after 3rd year viz. Prunning, 
thinnings (Type and grade), etc. with total cost and cost per 
hectare 
(1) (2) (3) 
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FOREST DEPARTMENT, ORISSA 


PLANTATION JOURNAL 
FORM 4 


Inspection Notes 


ରାଖା Pe I DIi¥isiOM eve ceva cece ece eee 
Circle... veel us EP EE ହକ 
Area in Hectares... .ceeveecvve sees 5 ez. 
Year of Formation... ...emccecveee କିଛିବି ନ 
Species planted ...... a De $ ବାନ ନ ଶରସା ରବ 


Inspection by 


——— A em in — Observations 
Range Officer Divisional Forest 
Officer 
(2) (3) (4) 
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COMPOST/PITS 


ELLAOVERHE AD/ 20X5M . 
TANK & Pe HOUSE 
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100M. X 100M. 
(oie Ha.) 


WAIN GA COs ae 


5M WIDE MURSERY BOARD 
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